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WHAT IS CLAIMED IS: 

1 . A method for modulating the androgen receptor in a tissue selective 
manner in a patient in need of such modulation comprising administering a therapeutically 
effective amount of a compound of structural formula I: 




wherein: 

"a" and "b" are independently selected from a single bond and a double bond; 
X is selected from: 

(A) -C(0)-, 

(B) -C(0)-O-, 

(C) -C(0)-N(R7)-,and 

(D) -S(0)n-; 
R1 is selected from: 

(A) Ci_3 alkyl, 

(B) C2-3 alkenyl, 

(C) C3-6cycloalkyl. 

(D) Ci-s alkyl wheran one or more of the hydrogen atoms has been replaced with a 
fluorine atono, 

(E) aryl, and 

(F) aTyl-Ci.3 alkyl; 
R2 is selected from: 

(A) aryl, either unsubstituted or substituted with one to three substituents selected 
from: 

(1) halogen, 

(2) aryl. 

(3) Ci_8 alkyl, 

(4) C3_8 cycloalkyl. 
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(5) C3-8 cycloheteroalkyi, 

(6) aryl Ci.6alkyl, 

(7) amino Co-6aIkyl, 

(8) Ci.6 alkylamino Co-6alkyl, 

(9) (Ci-e alkyl)2amino Co-6alkyl, 

(10) aryl CO-6 alkylamino Co-6alkyl, 

(1 1) (aryl Co-6 alkyl)2amino Co-6alkyl, 

(12) Ci.6 alkylthio, 

(13) aryl Co-6alkylthio, 

(14) Ci-6 alkylsulfinyl, 

(15) aryl Co-6alkylsuIfinyl, 

(16) Ci-6 alkylsulfonyl, 

(17) aryl Co-6alkylsulfonyl, 

(18) Ci_6 alkoxy Co-6alkyl, 

(19) aryl Co-6 alkoxy Co-6alkyl, 

(20) hydroxycarbonyl Co_5allq^l, 

(21) Ci-e alkoxycarbonyl Co-ealkyl, 

(22) aryl Co-6 alkoxycarbonyl Co_6alkyl, 

(23) hydroxycarbonyl Ci-g altyloxy, 

(24) hydroxy C0-6alkyl, 

(25) cyano, 

(26) nitro, 

(27) perfluon>Ci-4alkyl, 

(28) perfluoroCi-4aIkoxy, 

(29) Ci-g alkylcarbonyloxy, 

(30) aryl Co-6alkylcarbonyloxy, 

(31) alkyl Ci-e carbonylamino, 

(32) aryl Co-6 alkylcarbonylamino, 

(33) Ci-6 alkylsulfonylamino, 

(34) aryl Co-6alkylsulfonylaimno, 

(35) Ci_6 alkoxycarbonylamino, 

(36) aryl Co-6 alkoxycarbonylamino, 

(37) Ci_6alkylaminocarbQnylamino, 

(38) aryl Co-6alkylaminocarbonylamino, 

(39) (Ci-6alkyl)2 aminocarbonylamino. 
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(40) (aryl C0-6alkyl)2 aminocarbonylamino, 

(41) (C 1 -6alkyl)2 aminocarbonyloxy, 

(42) CO-6 alkyl carbonyl C 0-6 alkyl, 

(43) aryl Co-6 alkyl carbonyl C 0-6 alkyl, and 
5 (44) (aryl C0-6alkyl)2 aminocarbonyloxy; 

(B) Ci-8 alkyl, unsubstituted or substituted with one to three substituents 
independently selected firom: 





(1) 


halogen, 




\^) 




10 


\^) 


^J-o cycioaiicyi. 




(4) 






w) 


oxnino. 










V'/ 


V,^i-D tujvyi^^diiiiiiu. 


15 




arvl Cn #> allrvlflminn . 




(9) 


Tarvl Cn alkvl'^oainiTin 

\***-jF* ^*'V/"'0 / j^t* l.t Ji J J 




(10) 


Cl alkvlthio 














20 


(13) 


arvl Cn ^callrvl^iilftrivl 

"J- jri. QaAJvyXoUlXluyij 






C*1 A alVvlQiilfnnvl 






diyi ^t;-5aiKyisullonyi, 




(16) 


Ci-6 allcoxy. 




(17) 


aryl CQ-g alkoxy. 


25 


(18) 


hydroxycarbonyl. 




(19) 


Ci-6 alkoxycarbonyl, 




(20) 


aryl Co.6 alkoxycarbonyl. 




(21) 


hydroxycarbonyl Ci-g alkyloxy. 




(22) 


hydroxy. 


30 


(23) 


cyano. 




(24) 


nitro. 




(25) 


perfluoroCi-4alkyl, 




(26) 


peifluoroCi-4alkoxy, 




(27) 


oxo. 


35 


(28) 


Ci-6 alkylcarbonyloxy. 
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(29) aryl Co-6alkylcarbonyloxy, 

(30) alkyl Ci-6 carbonylamino, 

(31) aryl Co-6 alkylcarbonylamino, 

(32) Ci-6 aikylsulfonylamino, 

(33) aryl Co-6alkylsulfonylaimno, 

(34) Ci-6 alkoxycarbonylamino, 

(35) aryl Co-6 alkoxycarbonylamino, 

(36) C i-6alkylaininocarbonylaimno, 

(37) aryl Co-6alkylaniinocarbonylamino, 

(38) (Ci-6alkyl)2 aminocarbonylamino, 

(39) (aryl Co-6alkyl)2 aminocarbonylamino, 

(40) (Ci-6alkyl)2 aminocarbonyloxy, 

(41) (aryl Co-6alkyl)2 aminocarbonyloxy, and 

(42) spiro-C3-8cycloalkyl; 

(C) perfluoroCi-6 alkyl, 

(D) aryI-Ci-6 alkyl-, wherein aryl is unsubstituted or substituted with 1 to 3 
substituents independently selected from: 



(1) 


halogen. 


(2) 


Ci-8 alkyl. 


(3) 


C3.8 cycloalkyl. 


(4) 


aryl, 


(5) 


aryl C1-3 aUcyl-, 


(6) 


amino. 


(7) 


amino Ci-6 aUcyl-, 


(8) 


Ci-3 acylamino. 


(9) 


Cl-3 acylamino Ci-e allcyl. 


(10) 


Ci-6 alkylanoino. 


(11) 


Ci_6 alkylamino Ci_6 alkyl. 


(12) 


di(Ci-6) alkylamino. 


(13) 


di(Ci^) alkylamino-Ci_6 alkyl. 


(14) 


Ci-4 alkoxy. 


(15) 


Ci^ allQ'lthio, 


(16) 


Ci^ alkylsulfinyl. 


(17) 


Ci^ alkylsulfonyl. 


(18) 


Ci-4 alkoxy Ci_6 allgrl. 
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(19) hydroxycarbonyl, 

(20) hydroxycarbonyl Ci-e alkyl, 

(21) Ci-s alkoxycarbonyl, 

(22) Ci.3 alkoxycarbonyl Ci.6 alkyl, 

(23) hydroxycarbonyl Ci.6 alkyloxy, 

(24) hydroxy, 

(25) hydroxy Ci.6 alkyl, . 

(26) cyano, 

(27) nitro, 

(28) trifluoromethyl, 

(29) trifluoromethoxy, 

(30) Ci_5 alkylcaibonyloxy; 

and wherein alkyl is substituted with one to three substituaits selected from: 

(1) halogen, 

(2) C3-8 cycloalkyl, 

(3) C3-8 cycloheteroallcyl, 

(4) amino, 

(5) Ci_6 alkylamino, 

(6) (Ci-6 alkyl)2amino, 

(7) aryl Co-6 alkylamino, 

(8) (aryl Co-6 alkyI)2amino, 

(9) C1.6 alkylthio, 

(10) aryl Co-6 alkylthio, 

(11) Ci_6 alkylsulfinyl, 

(12) aryl Co-6alkylsulfinyl, 

(13) Ci-6 alkylsulfonyl, 

(14) aryl Co-6 alkylsulfonyl, 

(15) Ci-e alkoxy, 

(16) aryl Co-g alkoxy, 

(17) hydroxycarbonyl, 

(18) Ci-6 alkoxycarbonyl, 

(19) aiyl Co-6 alkoxycarbonyl, 

(20) hydroxycarbonyl Cl-6 alkyloxy, 

(21) hydroxy, 

(22) cyano. 
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niirci, 




uixiuuroaijvyi , 




ixixiuoruaiKOAyy 




oxo, 


) 


Ci allcvlcflrHfYnvloxv- 




flTvl C^c\ < allcvlfarHoTivlnw 




r^l ^ 5ilWv1 pji'Thnnvlfiimino 




jirvl ^ allrvlf^JiThnTivlflminri 




C^i A allrvlQiil'Fn'nvlaTniTio 




fiTvl r^r\ JilVvlQTilfoTivlj^rnino 




r^i ^ 5*llrnYVP5iT'HntivlaTTni"no 




fltvl fVi ^ allcoxvcarlinTivlaTniTiri 


\^^) 


\^j^-Q oJLKyiaiiJinocarounyianuuOy 


(36) 


aryl Co-6 alkylaminocarbonylamino. 


(37) 


(Ci.6 alkyl)2 aminocarbonylamino. 


(38) 


(aryl Co-6 alkyl)2 aminocarbonylamino, 


(39) 


(Ci-6 alkyl)2 aminocarbonyloxy, 


(40) 


(aryl Co-6 alkyl)2 aminocarbonyloxy, and 


(41) 


spiro-C3.8 cycloalkyl; 



20 (E) C2-8 alkenyl, unsubstituted or substituted with one to three substituents 

independently selected from: 





(1) 


halogen. 




(2) 


Ci-8 alkyl. 




(3) 


C3-8 cycloalkyl. 


25 


(4) 


C3-8 cycloheteroalkyl. 




(5) 


amino. 




(6) 


Ci-6 alkylamino. 




(7) 


(Ci«6 alkyl)2amino. 




(8) 


aryl Co-6 alkylamino. 


30 


(9) 


(aryl Co-6 alkyl)2aimno. 




(10) 


Ci-6 alkylthio. 




(11) 


aryl Co-6£^Ucylthio, 




(12) 


Ci-6 alkylsulfinyl. 




(13) 


aryl Co-6£^U^lsulfinyl, 


35 


(14) 


Ci-6 alkylsulfonyl. 
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(15) 


aryl Co-6alkylsulfonyl, 


(16) 


Ci-g alkoxy. 


(17) 


aryl Co-6 alkoxy. 


(18) 


hvdroxvcarbonvl 


(19) 


Ci-6 alkoxycarbonyl. 


(20) 


aryl Co-6 alkoxycarbonyl. 


(21) 


hydroxycarbonvl Ci alkvloxv 


(22) 


hvdroxv 


(23) 


cyano. 


(24) 


nitro. 


(25) 


perfluoroC i -4alkYl, 


(26) 


perfluoroCi.4alkoxY, 


(27) 


oxo. 


(28) 


Ci-6 alkylcarbonyloxy. 


(29) 


aryl Co-6alkylcarbonyloxy, 


(30) 


alkyl carbonylamino. 


(31) 


aryl Co-6 alkylcarbonylamino. 


(32) 


Ci-6 alkylsulfonylaixuno. 


(33) 


aryl Co-6alkylsulfonylamino, 


(34) 


Ci-6 alkoxycarbonylamino. 


(35) 


aryl Co-6 alkoxycarbonylamino. 


(36) 


Cl -/^alkvlaniinocarhoTivlflmiTin 


(37) 


aryl Co-6alkylaminocarbonylamino, 


(38) 


(Ci_6alkyl)2 aminocarbonylamino, 


(39) 


(aryl Co.6alkyl)2 anMnocarbonylamino, 


(40) 


(Ci-6alkyl)2 aminocarbonyloxy. 


(41) 


(aryl Co-6aIkyl)2 aminocarbonyloxy, and 


(42) 


spiro-C3"8cycloalkyl; 



(P) aryl C2-8 altenyl, wherdn aryl is unsubstituted or substituted with one to three 
substituents independently selected from: 

(1) halogen, 

(2) Ci-8 alkyl, 

(3) C3-8 cycloalkyl, 

(4) aiyl, 

(5) aryl C1.3 alkyl-. 
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CU,llili.U9 






amino Ci ^ alkvl- 




(S) 


Cl acvlamino 




(9) 


Cl acvlaminn Ci a alkvl 

"^^j ■■"■^^^ ^^±**0 


5 




Cl alkvl amino 






Cl /=\ alkvl amino Ci alkvl 




(12) 


di(C 1 -fi) alkvlamino 




(13) 


di(Ci-.fi) aUcvlamino-Ci-^i alkvl. 




(14) 


Cl _/t alkoxv 


10 


(15) 


Cl -4 alkvl thio 




(16) 


Cl -.4 alkvlsulfinvl 




(17) 


Ci-4 alkylsulfonyl. 




(18) 


Cl -4 alkoxv Cl -fi alkvl. 




(19) 


hvdroxvcaTiionvl 


15 


(20) 


hydroxycarbonyl Ci-6 alkyl. 




(21) 


Ci-5 alkoxycarbonyl. 




(22) 


Ci-3 alkoxycarbonyl Ci-g alkyl, 




(23) 


hvdroxvcarbonvl Ci-fi alkvloxv. 




(24) 


hydroxy. 


20 


(25) 


hydroxy Ci-6 alkyl. 




(26) 


cyano. 




(27) 


nitro, 




(28) 


trifluoromethyl. 




(29) 


trifluoromethoxy, and 


25 


(30) 


Ci-5 alkylcarbonyloxy; 



(G) C3-8 cycloalkyl, either unsubstituted or substituted with one to 3 substituents 





selected from: 




(1) 


halogen. 




(2) 


aryl. 


30 


(3) 


Ci-8 alkyl. 




(4) 


C3-8 cycloalkyl, 




(5) 


C3-8 cycloheteroallcyl. 




(6) 


aryl Ci-6allsyl, 




(7) 


amino Co.6alkyl, 


35 


(8) 


Ci^ alkylamino Co-6alkyl, 
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(9) (Ci_6 aIkyl)2amino Co.6alkyI, 

(10) aryl Co-6 alkylamino Co-ealkyl, 

(1 1) (aryl Co-6 alkyl)2amino Co^alkyl, 

(12) Ci.6 alkylthio, 

(13) aryl Co-6alkylthio, 

(14) Ci.6 alkylsulfinyl, 

(15) aryl Co-6aIkylsulfinyl, 

(16) Ci.6 alkylsulfonyl, 

(17) aryl Co-6alkylsulfonyl, 

(1 8) Ci.6 alkoxy Co-6alkyl, 

(19) aryl Cq^ alkoxy Co-6alkyl, 

(20) hydioxycarbonyl Co-6alkyl, 

(21) Ci_6 alkoxycaitwnyl Co-6alkyl, 

(22) aiyl Co.6 alkoxycarbonyl Co-6alkyl, 

(23) hydioxycarbonyl Ci-g alkyloxy, 

(24) hydroxy Co.6alkyl, 

(25) cyano, 

(26) nitro, 

(27) perfluoroCi_4alkyl, 

(28) perfluoroCi^alkoxy, 

(29) oxo, 

(30) Ci.6 alkylcarbonyloxy, 

(31) aryl Co-6alkylcarbonyloxy, 

(32) alkyl Ci_6 carbonylamino, 

(33) aryl Co-e alkylcarbonylamino, 

(34) Ci.6 alkylsulfonylamino, 

(35) aryl Co-6alkylsulfonylamino, 

(36) Ci-6 alkoxycarbonylamino, 

(37) aryl Co-6 alkoxycarbonylamino, 

(38) Ci_6alkylaminocarbonylamino, 

(39) aryl Co-6al]qrlaminocarbonylainino, 

(40) (Ci-6alkyl)2 aminocaibonylamino, 

(41) (aryl Co-6alkyl)2 aminocarbonylamino, 

(42) (Ci.6alkyl)2 aminocarbonyloxy, 

(43) (aryl Co-6aIkyl)2 aminocarbonyloxy. 
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(44) C 0-6 alkylcarbonly C 0-6 and 

(45) spiro-Cs-gcycloalkyl; 

(H) cycloheteroalkyl, unsubstituted or substituted with one to three substituents 





selected from: 


5 










aryi. 




(3) 


Ci -R alkvl. 




(4) 


C'^-R cvcloalkvl 




(5) 


C'^-R cvcloheteroalkvl 


in 


(6) 


arvl Ci ^alkvl 




(7) 


amino Co-^alkvL 




(8) 


Ci-fi alkvlamino Co #>alkvl 




(9) 


fCl -^^ alkvn9 amino Co Aalkvl 




(10) 


arvl Cn-fi alkvlamino Co ^alkvl 


1 ^ 


(11) 


farvl CO-^ alkvD'>amino Cn ^allcvl 




(12) 


Ci-fi alkvlthio. 




(13) 


arvl Co-^alkvlthio. 




(14) 


Ci-6 alkylsulfinyl, 




(15) 


aryl Co-galkylsulfinyl, 


20 


(16) 


Ci-^\ alkvlsulfonvL 




(17) 


arvl Cn ^^iallcvlsulfonvl 




(18) 


Ci-6 alkoxy Co-.6alkvL 




(19) 


arvl Co-fi alkoxv Co ^alkvL 




(20) 


hvdroxvcarbonvl Co ^alkvl 






Ci A alkoxvcarhnnvl (^a <5i11rvl 




(22) 


aryl Co-6 alkoxycarbonyl Co-6alkyl, 




(23) 


hydroxycarbonyl Ci^g alkyloxy. 




(24) 


hydroxy Co-6alkyl, 




(25) 


cyano. 


30 


(26) 


nitro, 




(27) 


perfluoroCi-4alkyl, 




(28) 


perfluoroCi^alkoxy, 




(29) 


oxo. 




(30) 


Ci-6 alkylcarbonyloxy. 


35 


(31) 


aryl Co«6alkylcarbonyloxy, 
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(32) alkyl Ci_6 carbonylamino, 

(33) aryl Co-6 alkylcarbonylamino, 

(34) Ci-6 alkylsulfonylamino, 

(35) aryl Co-6alkylsulfonylamino, 

(36) Ci-6 alkoxycarbonylamino, 

(37) aryl Co-6 alkoxycarbonylamino, 

(38) Ci-galkylaminocarbonylamino, 

(39) aryl Co-6alkylaininocarbonylanuno, 

(40) (Ci-6alkyl)2 aminocarbonylamino, 

(41) (aryl C0-6alkyl)2 aminocarbonylamino, 

(42) (Ci.6alkyl)2 aminocarbonyloxy, 

(43) (aryl Co-6alkyl)2 aminocarbonyloxy, and 

(44) spiro-Cs-gcycloalkyl; 

provided that any heteroatom substituent is bonded to a carbon atom in the 
cycloheteroalkyl ring; 

R3 is selected from H, peifluoro Ci-s alkyl, and Ci-s alkyl, unsubstituted or substituted with 
one to three halogen atoms, or R2 and R3, together with the nitrogen atom, and the "X" moiety to 
which they are attached, form a 5- to 7-membered heterocycUc ring, optionaUy containing one or 
two additional heteroatoms selected from N, S, and O, optionally having one or more degrees of 
unsaturation, optionally fused to a 6-membered heteroaromatic or aromatic ring, either 
unsubstituted or substituted with one to three substituents selected from: 



(1) 


halogen. 


(2) 


aryl. 


(3) 


Ci.8 alkyl. 


(4) 


C3-8 cycloalkyl. 


(5) 


C3-8 cycloheteroalkyl. 


(6) 


aryl Ci-6alkyl, 


(7) 


amino Co-6aIlqrl, 


(8) 


Ci-6 alkylamino Co-6alkyl, 


(9) 


(Ci_6 alkyl)2amino Co-6alkyl, 


(10) 


aryl C0.6 alkylamino Co-6alkyl, 


(11) 


(aiyl Co-6 alkyl)2amino CQ^alkyl, 


(12) 


Ci_6 alkylthio. 


(13) 


aryl Co-6alkylthio, 


(14) 


Ci.6 alkylsulfinyl. 
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(15) aryl Co-6aIkylsulfinyI, 

(16) Ci-e alkylsulfonyl, 

(17) aryl Co-6alkylsulfonyl, 

(18) Ci-6 alkoxy Co-6alkyl, 

(19) aryl Co-6 alkoxy Co-6alkyl, 

(20) hydroxycarbonyl Co-6alkyl, 

(21) Ci-6 alkoxycarbonyl Co-6alkyl, 

(22) aryl Co-6 alkoxycarbonyl Co-6alkyl, 

(23) hydroxycarbonyl Ci_6 alkyloxy, 

(24) hydroxy Co-6alkyl, 

(25) cyano, 

(26) nitro, 

(27) peifluoroCi-4alkyl, 

(28) perfluoroCi-4alkoxy, 

(29) oxo, 

(30) Ci-6 alkylcarbonyloxy, 

(31) aryl Co-6alkylcarbonyloxy, 

(32) Ci-6 alkyl cafbonylamino, 

(33) aryl Co-6 alkylcarbonylamino, 

(34) Ci.6 alkylsulfonylamino, 

(35) aryl Co-6alkylsulfonylamino, 

(36) Ci-g alkoxycarbonylamino, 

(37) aryl Co-6 alkoxycarbonylamino, 

(38) Ci_6alkylaminocarbonylamino, 

(39) aryl Co-6alkylaininocarbonylamino, 

(40) (Ci.6alkyl)2 aminocarbonylamino, 

(41) (aryl C0-6aIkyl)2 aminocarbonylamino, 

(42) (Ci.6al]^l)2 aminocarbonyloxy, 

(43) (aryl Co.6allcyl)2 aminocaibonyloxy, and 

(44) spiro-C3-8cycloaIkyl, 

provided that any heteroatom substituent is bonded to a carbon atom in the 
heterocyclic ring; 
R4 and R5 are each independently selected from 

(1) hydrogen, 

(2) halogen. 
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(3) aryl, 

(4) Ci-8 alkyl, 

(5) C3_8 cycloallq^l, 

(6) C3_8 cycloheteroalkyl, 

(7) aryl Ci-6alkyl, 

(8) amino CO-ealkyl, 

(9) Ci.6 alkylamino Co-6alkyl, 

(10) (Ci.6 alkyl)2aimno Co-6alkyl, 

(1 1) aryl Co-6 alkylamino Co-6alkyl, 

(12) (aryl Co-6 alkyl)2aniino Co-6alkyl, 

(13) Ci_6 alkylthio, 

(14) aryl Co-6alkylthio, 

(15) Ci.6 alkylsulfinyl, 

(16) aryl Co-6alkylsuIfinyI, 

(17) Ci-6 alkylsulfonyl, 

(18) aryl Co-6alkylsulfonyl, 

(19) Ci.6aIlcoxyCo-6alkyl, 

(20) aryl Co-6 alkoxy Co-6aIkyl, 

(21) hydroxycarbonyl Co-6alkyl, 

(22) Ci_6 alkoxycarbonyl Co-6alkyl, 

(23) aryl Co-6 alkoxycarbonyl Co-6alI^l, 

(24) hydroxycarbonyl Ci-g alkyloxy, 

(25) hydroxy Co-6alkyl, 

(26) cyano, 

(27) nitro, 

(28) perfluQroCi-4alkyl, 

(29) perfluoroCi.4alkoxy, 

(30) Ci_6 alkylcarbonyloxy, 

(31) aryl C0-6alkylcarbonyloxy, 

(32) Ci_6 alkylcaibonylamino, 

(33) aryl Co.6 alkylcarbonylamino. 

(34) Ci-6 allq^lsulfonylamino, 

(35) aryl Co-6alkylsulfonylamino, 

(36) Ci-g alkoxycarbonylamino, 

(37) aryl Co-6 alkoxycarbonylamino. 
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(38) Ci-6alkylaiiunocarbonylaimno, 

(39) aryl Co-6allcylaminocarbonylamino, 

(40) (Ci-6alkyl)2 aminocarbonylamino, 

(41) (aryl Co-6alkyl)2 aminocarbonylamino, 
5 (42) (Ci-6alkyl)2 aminocarbonyloxy, 

(44) (aryl Co-6allcyl)2 aminocarbonyloxy, and 

(45) spiro-C3- gcycloalkyl ; 

or, R4 and R5 together form an oxo group or =CH-R6 or a spiro C 3.7 cycloalkyl ring 

substituted with R6; 
10 R6 is selected from hydrogen and Ci-4 alkyl; 

R7 is selected from hydrogen, perfluoro Ci-8 alkyl, and Ci-g alkyl, unsubstituted or substituted 

with one to three halogen atoms. 

n is selected from: 0, 1, and 2; 

and phannaceutically acceptable salts thereof. 

15 

2. The method according to Claim 1, wherein: 
* V is a single bond, and "a" is a double bond; 
X is selected from: 

(A) -C(0)-, 
20 (B) -C(0)-0-, 

(C) -C(0)-N(R7)-,and 

(D) ^(0)ns 
Rl is methyl; 

R2 is selected from: 
25 (A) aryl, substituted by one substituents selected from: 

(1) fluoro, 

(2) chloro, 

(3) bromo, 

(4) methyl, 
30 (5) methoxy, 

(6) ethoxy, 

(7) hydroxy, 

(8) trifluoromethyl, 

(9) trifluoromethoxy, and 
35 (10) acetyl; 
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(B) Ci-6 alkyl, unsubstituted or substituted with one or two substituents independently 
selected from: 

(1) fluoro, 

(2) chloro, 
5 (3) cyano, 

(4) methoxy, 

(5) hydroxy, and 

(6) trifluoromethyl; 

(C) trifluoromethyl; 

10 (D) phenyl-Ci-6 alkyl-, wherein phenyl is unsubstituted or substituted with one or two 
substituents independently selected from: 

(1) halogen, 

(2) methyl, 

(3) Ci.2alkoxy, 
15 (4) hydroxy, 

(5) nitro, 

(6) trifluoromethyl, and 

(7) trifluoromethoxy;. 
(E) C2^3alkenyl; 

20 (F) phenyl C2alkenyl, wherein phenyl is unsubstituted or substituted with a substituent 
selected from: 

(1) halogen, 

(2) methyl, and 

(3) trifluoromethyl; 

25 (G) cycloheteroalkyl, either unsubstituted or substituted with one or two substituents selected 
from: 

(1) fluoro, 

(2) phenyl, 

(3) Ci-4 alkyl, 
30 (4) Ci-3alkoxy, 

(5) hydroxy, 

(6) trifluoromethyl, 

(7) oxo, and 

(8) spiro C3.8 cycloalkyl; 
provided that any heteroatom substituent is bonded to a carbon atom in the cycloheteroalkyl ring; 

-127- 



wo 2004/100874 



PCT/US2004/013787 



R3 is hydrogen; 

R4 andR5 are each hydrogen; 

R6 is hydrogen; 

R^ is hydrogen, 

n is 2; 

and phannaceutically acceptable salts thereof. 



3. The method according to Claim 1 wherein the androgen receptor is 
antagonized in the prostate of a male patient or in the uterus of a female patient and agonized in 
bone or muscle tissue. 

4. The method according to Claim 1 wherein modulating the androgen 
receptor in a tissue selective manner comprises agonizing the androgen receptor. 

5. A method of treating a condition which is caused by androgen deficiency 
or which can be ameliorated by androgen administration selected from: 

osteoporosis, osteopenia, glucocorticoid-induced osteoporosis, periodontal disease, HIV-wasting 
cancer cachexia, bone firactuie, bone damage foUowing bone reconstructive surgery, muscular 
dystrophies, sarcopenia, ftailty. aging skin, male hypogonadism, post-menopausal symptoms in 
women, female sexual dysfunction, premature ovarian failure, autoimmune disease 
atherosclerosis, hypercholesterolemia, hyperlipidemia. aplastic anemia and other hematopoietic 
disorders, pancreatic cancer, renal cancer, arthritis and joint repair, in a patient in need of such 
treatment, comprising modulating tiie androgen receptor in said patient according to the metiiod 
of Claim 1. 



6. The method according to Claim 5 wherein the condition is osteoporosis. 

7. The method according to Claim 6 wherein: 
"b" is a single bond, and "a" is a double bond; 

X is selected from: 

(A) -C(0)-. 

(B) -C(0)-0-. 

(C) -C(0)-N(R7)-,and 
CD) -S(0)n-; 

Rl is methyl; 
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r2 is selected from: 

(A) aryl, substituted by one substituents selected from: 

(1) fluoro, 

(2) chloro, 
5 (3) bromo, 

(4) methyl, 

(5) methoxy, 

(6) ethoxy, 

(7) hydroxy, 

10 (8) trifluoromethyl, 

(9) trifluoromethoxy, and 

(10) acetyl; 

(B) Ci-6 alkyl, unsubstituted or substituted with one or two substituents independently 
selected from: 

15 (1) fluoro, 

(2) chloro, 

(3) cyano, 

(4) methoxy, 

(5) hydroxy, and 
20 (6) trifluoromethyl; 

(C) trifluoromethyl; 

(D) phenyl-Ci-e alkyl-, wherein phenyl is unsubstituted or substituted with one or two 
substituents independently selected from: 

(1) halogen, 
25 (2) methyl, 

(3) Cl-2 alkoxy, 

(4) hydroxy, 

(5) nitro, 

(6) trifluoromethyl, and 
30 (7) trifluoromethoxy;. 

(E) C2.3 alkenyl; 

(F) phenyl C2alkenyl, wherein phenyl is unsubstituted or substituted with a substituent 
selected from: 

(1) halogen, 
35 (2) methyl, and 
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(3) trifluoromethyl; 

(G) cycloheteroalkyl, either unsubstituted or substituted with one or two substituents selected 





from: 




(1) fluoro. 


5 


(2) phenyl. 




(3) Ci.4alkyl, 




(4) Ci-3 alkoxy, 




(5) hydroxy, 




(6) trifluoromethyl. 


10 


(7) oxo, and 




(8) spiro C3-8 cycloalkyl; 



provided that any heteroatom substituent is bonded to a carbon atom in the cycloheteroalkyl ring; 
R3 is hydrogen; 
R4 and R5 are each hydrogen; 
15 r6 is hydrogen; 
R7 is hydrogen, 
nis 2; 

and phaimaceutically acceptable salts thereof. 

20 8. The method according to Claim 7 wherein the compound is selected from: 

(1) 4-methyl-17p-(2-trifluoromethylbenzamido)-4-aza-5a-androst-l"ene-3-one; 

(2) 4-methyl-17p-(3-trifluoromethylbenzamido)-4-aza-5a-androst-l-ene-3-one; 

(3) 4-methyl-17p-(2-methoxybenzamido)-4-aza-5a-androst-l-ene-3-one; 

(4) 4-methyH7P-(3-methoxybenzamido)-4-aza-5a-androst-l-ene-3-one; 
25 (5) 4-methyl-17P-(4-methoxybenzamido)-4-aza-5a-androst-l-ene-3-one; 

(6) 4-methyl- 1 7 P-(4-cyanobenzan[iido)-4-aza-5 a-androst- 1 -ene-3 -one ; 

(7) 4-methyl-17P-(2-chloro-pyrid-3-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(8) 4-methyl-17P-(pyrid-2-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(9) 4-methyH7P-(pyrid-4-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

30 (10) 4-methyl-17p-(4-(carboxymethyl)benzanaido)-4-aza-5oCrandrost-l-ene-3-one; 

(1 1) 4-methyl- 17P-(pyrid-3-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(12) 4-methyl-17P-(2-fluorobenzamido)-4-aza-5a-androst-l-ene-3-one; 

(13) 4-methyl-17P-(3-fluorobenzamido)-4-aza-5o6-androst-l-ene-3-one; 

(14) 4-methyl-17P-(4-fluorobenzamido)-4-aza-5arandrost-l-ene-3-one; 

35 (15) 4-methyl-17P-(2,4-difluoiobenzanudo)-4-aza-5a-androst-l-ene-3-one; 
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(16) 4-methyl-17p-(4-chlorobutyramido)-4-a2a-5a-androst-l-ene-3-one; 

(17) 4-methyl-17P-(4-biomobut3namido)-4-aza-5ofr-androst-l-ene-3-one; 

(18) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]- 2-biomoethyl ester; 

(19) 4-methyl-17P-(2-methylpK)paimdo)-4-aza-5a-androst-l-ene-3-one; 

(20) 4-methyl-17P-(2-methoxyacetamido)-4-aza-5a-androst-l-ene-3-one; 

(21) 4-methyl-17P-(cyclopropainido)-4-aza-5ot-androst-l-ene-3-one; 

(22) 4-methyl-17P-(acetainido)-4-aza-5a-androst-l-ene-3-one; 

(23) 4-methyl-17P-(trifluoroacetamido)-4-aza-5a-androst-l-ene-3-one; 

(24) 4-methyl-17P-(3,3,3-trifluoropropionainido)-4-aza-5a-androst-l-ene-3-one; 

(25) 4-methyl-17P-(2-cyanoacetamido)-4-aza-5a-androst-l-ene-3-one; 

(26) 4-methyl-17p-(2-inethyl-2-hydroxypropaniido)-4-aza-5a-androst-l-ene-3-one; 

(27) 4-methyl-17P-(thiazo-4-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(28) 4-methyl-17p-(pyrimid-2-yl-an)ido)-4-aza-5a-androst-l-ene-3-one; 

(29) 4-methyl-17p-(pyrimid-4-yl-arnido)-4-aza-5a-androst-l-ene-3-one; 

(30) 4-inethyl-17p-(oxa2o-5-yl-amido)-4-a2a-5a-androst-l-ene-3-one; 

(31) 4-iiie11iyl-17P-(l-methyl-iniidazo-2-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(32) 4-methyl-17p-(fiiran-3-yl-ainido)-4-aza-5a-androst-l-ene-3-one; 

(33) 4-methyl-17P-<furan-2-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(34) 4-methyl-17P-(thiophene-2-yl-amido)-4-aza-5a-andiost-l-ene-3-one; 

(35) 4-methyl-17P-(thiophene-3-yl-amido)-4-aza-5a-andK)st-l-©tie-3-one; 

(36) 4-methyl-17p-(pyrida2in-2-yl-aimdo)-4-aza-5<>androst-l-ene-3-one; 

(37) 4-methyl-17P-(5-methyl-pyridin-2-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(38) 4-methyl-17P-(5-chloro-pyridin-2-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(39) 4-methyl-17p-(quinoline-2-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(40) 4-methyl-17p-(quinoline-8-yl-aimdo)-4-aza-5a-androst-l-ene-3-one; 

(41) 4-methyl-17P-(isoquinoUne-8-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(42) 4-methyl-17P-(2-chlorobenzamido)-4-aza-5a-androst-l-ene-3-one; 

(43) 4-methyl-17p-(3-chIorobenzamido)-4-aza-5a-androst-l-ene-3-one; 

(44) 4-methyl-17P-(4-chloroben2amido)-4-aza-5a-androst-l-ene-3-one; 

(45) 4-methyl- 17p-(fonnaimdo)-4-aza-5a-androst- l-ene-3-one; 

(46) 4-methyl-17p-[(2-trmuon)methylphenyl)acetamido]-4-aza-5a-androst-l-ene-3-one; 

(47) 4-methyl-17P-[(4-timuoromethylphenyl)acetainido]-4-aza-5a-androst-l-ene-3-one; 

(48) 4-methyl-17p-[(2-cWoiophenyl)acetamido]-4-aza-5a-androst-l-ene-3-one; 

(49) 4-metfayl-17P-[(3-cMorophenyl)acetanndo]-4-aza-5ot-androst-l-ene-3-one; 

(50) 4-methyl-17p-[(4-chlorophenyl)acetairddo]-4-aza-5ot-androst-l-ene-3-one; 
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(51) 4-methyl-17p-[(2,4-ddcMorophenyl)acetaimdo]-4-aza-5a-androst-l-ene-3-one; 

(52) 4-methyl-173-[(3-fluorophenyl)acetaimdo]-4-aza-5a-andiost-l-ene-3-one; 

(53) 4-methyl-17p-[(4-fluon)phenyl)acetamido]-4-aza-5arandrost-l-ene-3-one; 

(54) 4-methyl-17p-[(2-methoxyphenyl)acetanrido]-4-aza-5ot-andiost-l-ene-3-one; 

(55) 4-methyl-17P-[(3-methoxyphenyl)acetaimdo]-4-aza-5a-andiost-l-ene-3-one; 

(56) 4-methyl-17P-[(2,5-dimethoxyphenyl)acetamido]-4-aza-5arandrost-l-ene-3-one; 

(57) 4-methyl-17p-[(3,5-difluorophenyl)acetamido]-4-aza-5a-androst-l-ene-3-one; 

(58) 4-methyl-17p-[(3-nitrophenyl)acetamido]-4-aza-5o^androst-l-ene-3-one; 

(59) 4-methyl-17Mtetrahydrofuran-2-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(60) 4-methyl-17PKtetrahydrofuran-3-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(61) 4-methyl-17p-(4-ethyl-pyridin-2-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(62) 4-methyl-17p-(3-methyl-pyiidin-2-yl-ainido)-4-aza-5a-androst-l-ene-3-one; 

(63) 4-methyl-17p-(3-biDmo-pyridin-2-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(64) 4-methyl-17p-(4-bromo-pyridin-2-yI-amido)-4-aza-5a-androst-l-ene-3-one; 

(65) 4-methyl-17p-[(2-phenylcyclopropyl)amido]-4-aza-506-androst-l-ene-3-one; 

(66) 4-methyl-17P-[(2-fluorophenyl)acetainido]-4-aza-5ot-androst-l-ene-3-one; 

(67) 4-methyI-17p-[(pyrid-2-yl)acetainido]-4-aza-5a-androst-l-ene-3-one; 

(68) 4-methyl-17p-[(pyrid-3-yl)acetamido]-4-aza-5a-androst-l-ene-3-one; 

(69) 4-methyl-17p-[(4-methoxyphenyl)acetamido]-4-a2a-5a-andiost-l-ene-3-one; 

(70) 4-methyl-17P-[3-(2-fluon)phenyl)pn)pioiiamido]-4-aza-5arandrost-l-ene-3-OT^ 

(7 1) 4-methyl-17p-[3-(4-fluorophenyl)propionamido]-4-aza-5a-androst-l-ene-3-one; 

(72) 4-methyl-17p-[3-(4-rifluoromethylphenyl)pn)pionamido]-4-aza-5ot-andiost-l-ene-3- 

(73) 4-methyl-17p-[3-(2-chlorophenyl)propionainido]-4-aza-5araridiost-l-ene-3-one; 

(74) 4-methyl-17p-[3-(3-chlorophenyl)piopionamido]-4-aza-5a-androst-l-ene-3-one; 

(75) 4-methyl-17P-[3-(4-chlorophenyl)propionamido]-4-aza-5a-androst-l-ene-3-one; 

(76) 4-methyl-17p-[2-trifluoromethylcinnaimdo]-4-aza-5a-androst-l-ene-3-one; 

(77) 4-methyl-17P-[2-chlorocinnamido]-4-aza-5a-androst-l-ene-3-one; 

(78) 4-methyl-17p-[2-fluorocinnainido]-4-aza-5a-androst-l-ene-3-one; 

(79) 4-inethyI-17P-[4-(2,5-dichlorophenyl)butanamido]-4-aza-5a-androst-l-ene-3-one; 

(80) 4-methyl-17P-[4-(2-nitrophenyl)butanainido]-4-aza-5a-androst-l-ene-3-one; 

(81) 4-methyl-17P-[4-(3.4-dimethoxyphenyl)butanamido]-4-aza-5a-androst-l-ene-3-one; 

(82) 4-methyl-17P-[propionamido]-4-aza-5a-androst-l-ene-3-one; 

(83) 4-niethyl-17P-[butytamido]-4-aza-5a-androst-l-ene-3-one; 

(84) 4-methyl-17P-[(2-methyl)cyclopix)pamido]-4-aza-5a-andiost-l-ene-3-one; 

(85) Caibamic acid, [(5(X,17P)-3-oxo-4-methyl-azaandrost-l-ene-17-yI3-phenyl ester; 
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(86) Carbanric acid. [(5a,17P)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-4-chlorophenyl ester; 

(87) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-4-nitrophenyl ester; ' 

(88) Carbamic acid, [(5a,17p)-3-oxo-4-methyl.a2aandn)st-l.ene-17-yl]-4-methylphenyl estLr; 

(89) Carbamic acid, [(5a,17P).3-oxo-4-methyI-azaandrost-l-ene-17-yl]-4-bromophenyl ester; 
5 (90) Carbaniic acid, [(5a,17p)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-4-fluorophenyl ester;' 

(91) Carbamic acid, [(5(x,17P)-3-oxo-4-methyl-a2aandrDst-l.ene-17-yl].4-methoxophenyl ester, 

(92) . Carbamic acid, [(5a,17P)-3-oxo-4-methyl-a2aandiost-l-ene-17-yl]-2-nitrophenyl ester; 

(93) Carbamic acid, [(5a.l7P)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-3-naphthyI ester; 

(94) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-3- 
■10 trifluoromethylphenyl ester; 

(95) Carbamic acid, [(5a,17p)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-ethyl ester; 

(96) Carbamic acid, [(5a,17p)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-benzyl ester; 

(97) Carbamic acid. [(5cx,17P)-3-oxo-4-methyl-a2aandrost-l.ene-17-yl]-2,2,2-trifluoroethyl 
ester; 

15 (98) Carbamic acid, [(5(x.l7P)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-2-methoxyethyl ester; • 

(99) Caibamic acid. [(5a,17P)-3-oxo^methyl-azaandn)st-l-ene-17-yl]-(2,2-dimethylpropy) ' 
ester; 

(100) Carbamic acid, [(5a.l7P)-3-oxo.4-methyl-azaandrost-l-ene-17-yl]-2-fluoroethyl ester; 

(101) Carbamic acid. [(5ct.l7P)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-allyl ester; 
20 (102) Carbamic acid, [(5a,17p)-3.oxo-4-methyl-azaandrost-l-ene-17-yl]-methyl ester, 

(103) Carbamic acid, [(5a,17P)-3.oxo-4-methyl-azaandrost-l-ene-17-yl]-l-pK)pynoic'ester. 

(104) Caibamic acid, [(5oe,17p)-3-oxo-4-methyl-azaandix>st-l-ene-17-yl]-(2-methyl.2-butyl) 
ester; 

(105) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-azaaudiost-l-ene-17-yl]-2- 
25 (trifluoromethyl)phenyl ester; 

(106) Carbamic acid, [(5ocl7P)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-4- 
(trifluoromethyl)phenyl ester; 

(107) Caibamic acid, [(5ocl7P)-3-oxo-4-methyl-azaandrost-l-eiie-17-yl]-2-fluorophenyl ester; 

(108) Carbamic acid, [(5a,17P)-3.oxo-4-methyl-azaandrost-l-ene-17-yl]-3-fluorophenyl ester,' 

(109) Caibamic acid, [(5a,17P)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-(2-hydroxy.l-ethyl) ' 
ester; 

(110) Carbamic acid. [(5a,17P)-3-oxo^methyl-azaandiost-l-ene-17-yl]-2-methoxyphenyl ester 

(111) Caibamic acid, [(5a.l7p).3.oxo-4-methyI-azaandiost.l-ene-17-yl].3-methoxyphenyl ester 

(112) Caibamic acid. [(5a.l7P)-3-oxo^methyl.azaandiost-l-ene.l7-yl].2-ethoxyphenyl ester; ' 

(113) Caibamic acid, [(5a,17p)-3-oxo^-methyl-azaandrost-l^ne-17-yl]-3-ethoxyphenyl ester;' 
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(114) Carbamic acid, [(5a,17p)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-4-ethoxyphenyl ester; 

(115) Caibamic acid, [(5a,17P)-3-oxo^methyl-azaandrost-l-ene-17-yl]-4-chlorophenyl ester; 

(116) Carbamic acid, [(5a,17p)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-3-chlorophenyl ester; 

(117) Carbamic acid, [(5a,17P)-3-oxo-4-meth^-azaandrost-l-ene-17-yl]-3- 
(trifluoromethoxy)phenyl ester; 

(118) Carbamic acid, [(5a,173)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-4- 
(trifluoromethoxy)phenyl ester; 

(119) Carbamic acid, [(5a,17p)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-2-propyl esta-; 

(120) Carbamic acid, [(5a,17p)-3-oxo-4-m6thyl-azaandrost-l-ene-17-yl]-l-propyl ester; 

(121) Carbamic acid. [(5a,17P)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-l-butyl ester, 

(122) Carbamic acid, [(5a,17p)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-l-hexyl ester, 

(123) 4-methyl-17p-(phenylsulfonamido)-4-aza-5a-androst-l-ene-3-one; 

(124) 4-methyl-17P-(2-trifluoromethylphenylsulfonamido)-4-aza-5a-androst-l-ene-3-one; 

(125) 4-methyl-17p-(3-trifluoromethylphenylsulfonanaido)-4-aza-5a-androst-l-ene-3-one; 

(126) 4-methyl-17P-(2-chlorophenylsulfonamido)-4-aza-50fr-androst-l-ene-3-one; 

(127) 4-methyl-17P-(3-chlorophenylsulfonamido)-4-aza-5a-androst-l-ene-3-one; 

(128) 4-methyl-17P-(2-trifluoromethoxyphenyl8ulfonamido)-4-aza-5a-andiost-l-ene-3-one; 

(129) 4-methyI-173-(2-cyanophenylsulfonamido)-4-aza-5a-audrost-l-ene-3-one; 

(130) 4-methyl-17P-(4-methoxyphenylsulfonamido)-4-aza-5a-andrDst-l-ene-3-ane; 

(131) 4-methyl-17p-(3-bromo-5-methoxyphenylsulfonamido)-4-aza-5ot-androst-l-ene-3-one; 

(132) 4-methyl-17P-(8-quinolylsiilfonamido)-4-aza-5a-andiost-l-Mie-3-one; 

(133) 4-methyl-17p-(3-cyanophenylsulfonamido)-4-aza-5a-androst-l-ene-3-one; 

(134) 4-methyl-17p-(4-chlorophenylsulfonamido)-4-aza-5a-androst-l-ene-3-one; 

(135) 4-methyl-17P-[(2-methylsufonyl)phenyl]sulfonamido)-4-a2a-5a-androst-l-ene-3-one; 

(136) N-[(5a,17p)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl]-N'- phenyl urea; 

(137) N-[(5a,17P)-4-methyI-3-oxo-4-azaandrost-l-en-17-yl]-N'- (2-trifluoromethyl)phenyl urea; 

(138) N-[(5a,17p)-4-methyl-3-oxo-4-azaandrost-l-en-17-yI]-N'- (3-trifluoromethyl)phenyi urea; 

(139) N-[(5a,17p)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl]-N'- 3-chlorophenyl uiea; 

(140) N-[(5oc,17p)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl]-N'- (4-chloro-2- 
trifluoromethylphenyl) urea; 

(141) N-[(5a,17P)-4-methyl-3-oxo-4-a2aandxost-l-en-17-yl]-N'- 3-acetylphenyl urea; 

(142) N-[(5a,17p)-4-me&yl-3-oxo-4-azaandiost-l-en-17-yl]-N'- (5-chloro-2- 
tiifluoromethylphenyl) uiea; 

(143) N-[(5a,17P)-4-me1hyl-3-oxc)-4-azaandrost-l-en-17-yl]-lSr-(2,4-[bistrifluoiomethyU 
uiea; 
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(144) N-[(5a,17P)^inethyl-3^xo^-azaandrost-l-en-17-yl]-N'- (3.4-difluorophenyl) urea; 

(145) N-[(5a,17P)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl]-N'- (2.3-dichlorophenyl) urea; 

(146) N-[(5a,17p)-4-methyl-3-oxo-4-a2aandrost-l-en-17-yl]-N'- (2,4-dichlorophenyl) urea; 

(147) N-[(5I,17d)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl]-N'- (3.4-dichIorophenyl) urea; 

(148) N-[(5ia7d)-4-methyl-3-oxo-4.azaandrost-l-en-17-yl]-N'-2-cMorophenyl) urea; 

(149) N-[(5I,17^)-4-methy]-3-oxo-4-a2aandrost-l-en-17-yl]-N'- (2-chloro-5- 
trifluoromethylphenyl) urea; 

(150) N-[(5I,17i&)-4-methyl-3-oxo-4-a2aandrost-l-en-17-yl]-N'- (4-chloro-3- 
trifluoromethylphenyl) urea; 

(151) N4(5I47^)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl]-NH4-trifluorometh^^^^ 

(152) N-[(5I47^)-4-methyl-3-oxo-4-azaandrost-l-^n-17-yl]-N'-(23-dimethylpheny) urea; 

(153) N-[(5I,17«)-4-methyl-3-oxo-4-a2aan(irost-l-en-17-yl]-N'-methylurea; 

(154) N-[(5I.17«)-t-methyI-3-oxo-4-a2aandrost-l-en-17-yl]-N'-ethyl urea; ' 

(155) N-[(5I,17^)-4-methyl-3-oxo-4-a2aandrost-l-en-17-yl]-N'-dimethyl ilrea; 

(156) N-[(5I,17*)-4-inethyl-3-oxo-4-azaandtost-l-en-17-yl]-N'-diethylurea; 

(157) N-[(5I,17«)-4-methyl-3-oxo-4-azaandn)st-l-en-17-yl] urea; 
and pharmaceutically acceptable salts thereof. 

9. The method according to Claim 1- wherein the compound is selected from- 

(1) 4.methyl-17P-(2-trifluoromethyIbenzamido)-4-aza-5a-androst-l-ene-3-one; 

(2) 4-methyl-17p-(3-trifluoromethylbenzamido)-4-a2a-5ocrandrost-l-ene-3-one;* 

(3) 4-methyI-17p-(2-methoxybenzamido)-4-aza-5arandrost-l-ene-3-one; 

(4) 4-methyl-173-(3-methoxybenzamido)-4-aza-5a-androst-l-ene-3-one,' 

(5) 4-methyl-17p-(4-methoxybenzamido)-4-aza-5a-androst-l-ene-3-one; 

(6) 4-methyl-17P-(4-cyanobenzamido)-4-aza-5a-androst-l-ene-3-one; 

(7) 4-methyl-17P-(2-chloro-pyiid-3-yl-amido)-4-aza-5a-androst-l^n^3-one; 

(8) 4-methyH7p-(pyrid-2-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(9) 4-methyl-17P-(pyrid-4-yl-amido)-4-aza-5a-androst-l-ene-3-one,' 

(10) 4-methyl-17P-(4-(carboxymethyI)benzamido)-4-a2a-5a-androst-l-ene-3-one; 

(11) 4-methyl-17P-(pyrid-3-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(12) 4-methyl.l7M2-fluorobenzamido>4-aza-5a-androst-l-ene-3-one; 

(13) 4-methyl-17p-(3-fluo«)ben2amido)-4-a2a-5a-androst-l-ene-3-one; 

(14) 4-methyI-173-(4-fluorobenzamido)-4-aza-5a-androst-l-ene-3-one;' 

(15) 4-methyl-17M2,4-difluoroben2amido)-4-aza-5a-androst-l-ene-3-'one; 

(16) 4-methyl-17P-(4-chlorobutyramido)-4-aza-5a-androst-l-ene-3-one; 
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(17) 4-methyl-17p-(4-bromobutyraiiiido)-4-aza-5(»-andiost-l-ene-3-one; 

(18) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-azaandiost-l-ene-17-yl]- 2-bromoethyl ester; 

(19) 4-methyl-17p-(2-methylpropaniido)-4-a2a-5a-andi:ost-l-ene-3-one; 

(20) 4-methyl-17P-(2-methoxyacetanudo)-4-aza-5a-androst-l-ene-3-one; 

(21) 4-methyl-173-(cyclopropainido)-4-aza-5a-androst-l-ene-3-one; 

(22) 4-methyl-17P-(acetainido)-4-aza-5a-androst-l-ene-3-one; 

(23) 4-methyl-17P-(trifluoroacetainido)-4-aza-5a-androst-l-ene-3-one; 

(24) 4-methyl-173-(3,3,3-trifluoropropionamido)-4-aza-5a-androst-l-ene-3-one; 

(25) 4-methyl-17P-(2-cyanoacetamido)-4-aza-5a-androst-l-ene-3-one; 

(26) 4-methyl-17P-(2-methyl-2-hydroxypropamido)-4-aza-5a-androst-l-ene-3-one; 

(27) 4-methyl-17P-(thiazo-4-yl-aimdo)-4-aza-5a-androst-l-ene-3-one; 

(28) 4-methyl-17p-(pyriimd-2-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(29) 4-methyl-17P-(pyriimd-4-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(30) 4-methyl-17p-(oxazo-5-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(3 1) 4-methyl-17p-(l-methyl-imidazo-2-yl-amido)-4-aza-5cerandrost-l-ene-3-one; 

(32) 4-methyl-17Mfuian-3-yl-amido)-4-aza-5(»-andiost-l-ene-3'-one; 

(33) 4-methyl-17P-(furan-2-yl-amido)-4-aza-5ot-androst-l-ene-3-one; 

(34) 4-methyl-17p-(thiophene-2-yl-aimdo)-4-aza-5a-androst-l-ene-3-one; 

(35) 4-methyl-173-(thiophene-3-yl-aimdo)-4-aza-5a-androst-l-ene-3-one; 

(36) 4-me&yl-17p-^yridazin-2-yl-amido)-4-aza-5ofr-androst-l-ene-3-one; 

(37) 4-methyl-17P-(5-methyl-pyridin-2-yl-aimdo)-4-a2a-5o^androst-l-ene-3-one; 

(38) 4-methyl-17p-(5-cWoro-pyridin-2-yl-aiiiido)-4-aza-5(x-androst-l-ene-3-one; 

(39) 4-inethyl-173-(quinoline-2-yl-amido)-4-aza-5a-androst-l-ene-3-ane; 

(40) 4-methyl-17p-(qiiinoline-87yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(41) 4-methyl-17p-(isoquinoIine-8-yI-amido)-4-aza-5a-androst-l-ene-3-one; 

(42) 4-methyl-17P-(2-chlorobenzamido)-4-aza-5a-androst-l-ene-3-one; 

(43) 4-methyl-17P-(3-chlorobenzamido)-4-aza-5a-androst-l-ene-3-one; 

(44) 4-methyl-17P-(4-cWorobenzaimdo)-4-aza-5a-androst-l-ene-3-one; 

(45) 4-methyl-17P-(formaimdo)-4-aza-5a-androst-l-ene-3-one; 

(46) 4-methyl-17p-[(2-trifluoromethylphenyl)acetanudo]-4-aza-5a-androst-l-ene-3-one; 

(47) 4-methyl-17p-[(4-trmuorome1hylphenyl)acetamido]-4-aza-5a-androst-l-ene-3-one; 

(48) 4-methyl-17P-[(2H:Worophenyl)acetaimdo]-4-aza-5<»-androst-l-ene-3-one; 

(49) 4-methyl-17P-[(3-cMorophenyl)acetainido]-4-aza-5a-andiost-l-ene-3-one; 

(50) 4-methyl-17p-[(4K:Worophenyl)acetaimdo]-4-aza-5arandrost-l-ene-3-one; 

(5 1) 4-methyl-17p-[(2,4-dichlorophenyl)acetamido]-4-aza-5(X-androst-l-ene-3-one; 
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(52) 4-methyl-17P-[(3-fluorophenyl)acetamido]-4-aza-5a-androst-l 

(53) 4-methyl-173-[(4-fluoiophenyl)acetamido]-4-aza-5a-androst-l 

(54) 4-methyl-17P-[(2-methoxyphenyl)acetaimdo]-4-aza-5a-M 

(55) 4-methyl-17P-[(3-melhoxyphenyl)acelaimdo]-4-aza-5a-an^^ 

5 (56) 4-methyl-17P-[(2,5-dimethoxyphenyl)acetamido]-4-aza-5a-andros 

(57) 4-methyl-173-[(3,5-difluorophenyl)acetamido]-4-a2a-5a-androst-l-ene-^ 

(58) 4-methyl-17P--[(3-nitrophenyl)acetaimdo]-4-aza-5a-androst-l-ene"^ 

(59) 4-methyl-17P"(tetrahydrofuran-2-yl-amido)-4-aza-5a-androst^ 

(60) 4-methyl-17P~(tetrahydrofuran-3-yl-amido)-4-aza-5a-androst-l-ene-3-one^ 
10 (61) 4-me1hyl-17P-(4-ethyl-pyridin~2-yl-amido)-4-aza-5a-androst~l-ene-3-^^ 

(62) 4-methyl-17p-(3-methyl-pyridin-2-yl-amido)-4-aza-5a-androst-l-ene-3-on^ 

(63) 4-methyl-17p-(3-bromo-pyridin-2-yl-amido)-4-aza-5a-androst-l-ene- 

(64) 4-methyl-17p-(4-bromo-pyridin-2-yl-amido)-4-aza-5a-androst-l-ene-3^^^ 

(65) 4-methyl- 17P-[(2-phenylcyclopropyl)amido]-4-aza-5a-androst- l-ene-3-one; 
15 (66) 4-methyl-17P-[(2-fluorophenyl)acetamido]-4-aza-5cXr-androst-l 

(67) 4-me1hyl-17P-[(pyrid-2-yl)acetamido]-4-aza-5a-androst-l-^^ 

(68) 4-methyl- 17p--[(pyrid-3-yl)acetaimdo]-4-aza-5a-andros^^ 

(69) 4-methyl-17P-[(4-methoxyphenyl)aceteiiiido]-4-aza-5(X-andro 

(70) 4-methyl-17P-[3-(2-fluorophenyl)propionamido]-4-aza-5a-androst-l-^^ 
20 (71) 4-methyl-17P-[3"(4-fluorophenyl)propionanudo]-4-aza-5arandrost-l-eM 

(72) 4-methyl-17p--[3"(4-rifluoromelhylphenyl)propionanudo]-4-aza one; 

(73) 4-methyl-17p-[3~(2-chlorophenyl)propionanudo]-4-aza-5ar-androst-l-ene-^ 

(74) 4-methyl-17P-[3-(3K:hlorophenyl)propionajmdo]-4-aza-5a-androst-l 

(75) 4-methyl-17p-[3-(4-chlorophenyl)propionanudo]-4-aza-5a-androst-l 

25 (76) 4-methyl- 17p-[2-txifluoromethylcinnaniido]-4-aza-5a-androst-l-ene-3^^ 

(77) 4-methyl-17p-[2-chlorocinnamido]-4-aza-5a-androst-l-ene-3-one; 

(78) 4-methyH7p-[2-fluorocimiamidol-4-aza-5a-androst-l-ene-3-one; 

(79) 4-methyl-17p-[4-(2,5-dichlorophenyl)butanamido]-4-aza-5a-androst-l-ene-3-one; 

(80) 4-methyl-17P-[4-(2-iiitrophenyl)butanaimdo]-4-aza-5a-androst-l-ene-3-one; 

30 (81) 4«methyl-17p-[4-(3,4-dimethoxyphenyl)butanamido]-4-aza-5a-androst-l-ene-3-one; 

(82) 4-me1hyl-17P-[propionamido]-4-aza-5a-androst-l-ene-3-one; 

(83) 4-methyH7P-[butyramido]-4-aza-5a-androst-l-ene-3-one; 

(84) 4-methyl-17P-[(2-methyl)cyclopropainido]-4-aza-5(Xrandrost-l-ene-3-one; 

(85) Carbamic acid, [(5a,17p)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-phenyl ester; 

35 (86) Caibamic acid, [(5ocl7P)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl].4-chlorophenyl ester; 
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(87) Caibamic acid, [(5ocl7p)-3-oxo-4-methyl-azaandiost-l-ene-17-yl]-4-nitrophenyl ester; 

(88) Caibamic acid, [(5ct,173>3-oxo-4-methyl-azaandrost-l-ene-17-yl]-4-methylphenyl ester; 

(89) Caibamic acid, [(5a.l73)-3-oxo-4-methyl-azaandro8t-l-ene-17-yl]-4-b!romophenyl ester, 

(90) Carbamic acid, [(5a,173)-3-oxo-4-methyl-azaaiidrost-l-ene-17-yl]-4-fluorophenyl ester; 

(91) Carbamic acid, [(5a,173)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-4-methoxophenyl ester, 

(92) Carbamic acid, [(5a,173)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-2-mtiophenyl ester, 

(93) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-3-naphthyl ester, 

(94) Carbamic acid, [(5a,173)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-3- 
trifluoromethylphenyl ester; 

(95) Carbamic acid, [(5a,17p)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-ethyI ester; 

(96) Carbamic acid, [(5a,173)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-benzyl ester, 

(97) Caibamic acid, [(5a,173)-3-oxo-4-methyl-azaandrost-l-eiie-17-yl]-2,2,2-trifluoroethyl 
est&r, 

(98) Caibamic acid, [(5a,17p)-3-oxo-4-methyl-azaandiost-l-ene-17-yl]-2-methoxyethyl ester; 

(99) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-(2,2-dimethylpropy) 
ester; 

(100) Carbamic acid, [(5a,173)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-2-fluoroethyl ester; 

(101) Caibamic acid, E(5a,17p)-3-oxo-4-methyl-azaandiost-l-ene-17-yl]-aUyl ester, 

(102) Caibamic acid, [(5ci,17p)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-methyl ester, 

(103) Carbamic acid, [(5a,17p)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-l-piopynoic ester; 

(104) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-azaandiost-l-ene-17-yl]-(2-methyl-2-butyl) 
ester; 

(105) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-a2aandipst-l-ene-17-yl]-2- 
(trifluoromethyl)phenyl ester; 

(106) Carbamic acid, [(5a,17P)-3-oxo-4-methyI-a2aandrost-l-ene-17-yl]-4- 
(trifluoromethyl)phenyl ester; 

(107) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-2-fluorophenyl ester, 

(108) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-3-fluorophenyl ester; 

(109) Caibamic acid, [(5a,17P)-3-oxo-4-methyl-a2aandrost-l-ene-17-ylJ-(2-hydroxy-l -ethyl) 
ester; 

(110) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-2-methoxyphenyl ester, 

(111) Carbamic acid, [(5o6,17p)-3-oxo-4-metfayl-azaandrost-l-ene-17-yl]-3-methoxyplienyl ester; 

(112) Carbamic acid, [(5ocl7p)-3-oxo-4-methyI-azaandrost-l-ene-17-yI]-2-ethoxyphenyl ester; 

(113) Caibamic acid, [(5a,17p)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-3-ethoxyphenyl ester, 

(114) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-4-ethoxyphenyl ester; 
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10 



(115) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-a2aandtost.l.ene-17-yl]-4^hlorophenyl ester- 
die) Carbamicacid. [(5cx,17P)-3-oxo-4-methyl-a2aandrost.l.ene-17-yl]-3-chlorophenyl ester; 

(117) Carbamicacid,[(5<x,17P)-3-oxo-4-methyl-azaand«>st-l-ene-17-yl]-3- 
(trifluoromethoxy)phenyl ester; 

(118) Carbamic acid. [(5a.l7p)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-4. 
(trifluoromethoxy)phenyl ester; 

(119) Carbamic acid, [(5a.l7p)-3-oxo-4-methyl-azaandrost-l-ene.l7-yl]-2-pn>pyI ester; 

(120) Carbamicacid, [(5a,17P)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-l-propyl ester;' 

(121) Carbamicacid, [(5a,17P)-3-oxo-4-methyl-azaandrost-l-ene-17-yl].l-butyl ester; ' 

(122) Carbamic acid, [(5a.l7P)-3-oxo-4-methyI-azaandrost-l-ene-17-yl3-l-hexyIestei^; 

(123) 4-methyl-17p-(phenylsulfonamido)-4-aza-5a-androst-l-ene-3-one; 

(124) 4-methyl-17P-(2-trifluoromethylphenylsulfonamido)-4-aza-5a-androst-l-ene-3-^^^^ 

(125) 4-methyl-17p-(3-trifluoiomethylphenylsulfonamido)-4-aza-5o^androst-l-ene-3-one; 

(126) 4-methyl-17p.(2-chlorophenylsulfonamido)-4-aza-5a-androst-l-ene-3-one; 
15 (127) 4-methyl-17P-(3-chlorophenylsulfonamido)-4-aza-5a-androst-l-ene-3-one,' 

(128) 4-methyl-17P-(2-ttifluoromethoxyphenylsulfonamido)-4-a2a-5a-androst-l-en^^ 

(129) 4-methyl-17p-(2-cyanophenylsuIfonamido)-4-aza-5oerandrost-l-ene-3-one; 

(130) 4-methyl-17P-(4-methoxyphenylsulfonaimdo)^-a2a-5a-androst.l-ene-3-one 

(131) 4-methyl-17P-(3-hix)mo-5-methoxyphenylsulfonainido)-4-aza-5a-andiost-l-Ln^^ 
20 (132) 4-methyl-17p<8-quinoIylsuIfonamido)-4-aza-5oe-andi<>8t-l-ene-3-one; 

(133) 4-methyl-17P-(3-cyanophenylsulfonamido)-4-aza-5a-androst-l-ene-3-one; 

(134) 4-methyl-17P-(4-chlorophenylsulfonamido)-4-aza-5a-androst-l-ene-3.one;' 

(135) 4-methyl-17P-[(2-methylsufonyl)phenyl]sulfonamido)-4-a2a-5o^androst-l^^ 

(136) N-[(5a,17P)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl]-lsr- phenyl urea; 

(137) N-[(5a,17P)-4-methyl-3-oxo-4-a2aandrost-l-en-17-yl]-N'- (2-trifluoro^thyl)phenyl urea; 

(138) N-[(5a,17p)-4-methyI-3-oxo-t-azaandrost-l-en-17-yl]-N'- (3-trifluoromethyl)phenyl urea; 

(139) N-[(5a.l7p).4-methyl-3-oxo-4-azaandrost-l-en-17-yI]-N'- 3-chlorophenyl urea; 

(140) N-[(5ocl7p)-4-methyl-3-oxo-4-a2aandrost-l-en-17-yl]-N'- (4-chloro-2- 
trifluoromethylphenyl) urea; 

(141) N-[(5(X,17p)-4-methyl-3-oxo-4-azaandrost-l-en-17-yI]-N'- 3-acetylphenyl urea; 

(142) N-[(5a,17p)-4-methyl-3-oxo-4-a2aandrost-l-en-17-yl]-N*- (5-chloro-2- 
trifluorometihylphenyl) uiea; 

(143) N.[(5a,17p)-4.methyl.3-oxo-4-a2aaiidrost-l-en-17-yl]-N'- (2,4-[bistrifluoromethyl]phenyl) 



25 



30 



35 



urea; 



(144) N-[(5a.l7p)-4-methyl.3-oxo-4-a2aandrost-l-en-17-yl]-N'- (3.4-difluoiophenyl) urea; 

-139- 



wo 2004/100874 



PCT/US2004/013787 



(145) N-[(5a,17p)-4-methyl-3-oxo-4-azaandiost-l^n-17-yl]-N'- (2.3-dichIorophenyl) urea; 

(146) N-[(5a,17p)-4-methyl-3-oxo-4-a2aandiost-l^n-17-yl]-N'- (2.4-dichlorophenyl) urea! 

(147) N-[(5I,17^)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl]-N'- (3,4-dicMQrophenyl) urea; 

(148) N-[(5I,17i&)-4-methyl-3-oxo-4-a2aandrost-l-en-17-yl]-N'-2-chloiophenyl) urea; 

(149) N-[(5I,17i&)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl]-N'- (2-chloio-5- 
trifluoromethylphenyl) urea; 

(150) N-[(5I,17«)-4-methyI-3-oxo-4-a2aandrost-l-en-17-yl]-N'- (4-chlorD-3- 
trifluoromethylphenyl) urea; 

(151) N-[(5ia7^)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl]-N'-(4-trifluoromethyl)phenylurea 

(152) N-[(5I,17^)-4-methyI-3-oxo-4-azaandrost-l-en-17-yl]-N'-(2,3-ciimethylpheny) urea; 

(153) N-[(5I,17«)-4-inethyl-3-oxo-4-azaandrost-l-en-17-yl]-N'-methylurea; 

(154) N-[(5I,176)-4-niethyl-3-oxo-4-azaandrost-l-en-17-yl]-N'-ethyl urea; 

(155) N-[(5I,17«)-4-methyl-3-oxo-4-azaandrost-l-en-17-yI]-N'-dimethyl urea; 

(156) N-[(5I,17e)-4-methyl-3-oxo-4-a2aandrost-l-en-17-yl]-N'-diethyl urea; 

(157) N-[(5I,17e)-4-methyl-3-oxo-4-a2aandrost-l-en-17-yl] urea; 
and a pharmaoeuticany acceptable salts thereof. 

10. The method according to Claim 6, additionally comprising the 
administration of a bone-strengthening agent selected ftom: 

(a) estrogen or an estrogen derivative, alone or in combination with a 
progestin or pro^stin derivative, 

(b) a bisphosphonate, 

(c) an antiestrogen or a selective estrogen receptor modulator, 

(d) an osteoclast integrin inhibitor, 

(e) a cathepsin K inhibitor, 

(f) an HMG-CoA reductase inhibitor, 

(g) an osteoclast vacuolar ATPase inhibitor, 

(h) an antagonist of VEGF binding to osteoclast receptors, 

(i) a peroxisome proliferator-activated receptor y, 
(j) calcitonin, 

(k) a calcium receptor antagonist, 

0) parathyroid hormone, 

(m) a growth hormone secretagogue, 

(n) hmnan growth hormone, 

(o) insulin-like growdi factor. 
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(n) 


a. x^jo piuLcixi Jviiiase iniuDiiur, 


Cq) 


bone morphogenic protein. 


(r) 


an inhibitor of BMP antagonism. 


(s) 


a prostaglandin derivative. 


(t) 


vitamin D or vitamin D derivative, 


(u) 


vitamin K or vitamin K derivative. 


(V) 


ipriflavone. 


(w) 


fluoride salts, and 



(x) dietary calcium supplement 

11. The method according to Claim 10, wherein: 
the estrogen or estrogen derivative, alone or in combination with a progestin or progestin 
derivative is selected from: conjugated estrogen, equine estrogen, 17p-estradiol, estrone, 
np-ethynyl estradiol, alone or in combination with an agent selected from noretfaindrone 
and medroxyprogesterone acetate; 
the bisphosphonate is selected from: 

(1) 4-amino-l-hydroxybutylidene-l,l-bisphosphonic acid, 

(2) N-methyl-4-amino-hydroxybutylidene-l,l-bisphosphonic acid, 

(3) 4-(N,N-dimethylamino-l-hydroxybutylidene-l,l-bisphosphonic acid, 

(4) 3-amino-l-hydroxypropylidene-l,l-bisphosphonic acid, 

(5) 3-(N,N-dimethylanruno)-l-hydroxypropylidene-l,l- bisphosphonic acid, 

(6) 1 -hydroxy-3-(N-methyl-N-pentylan[uno)propylidene- 1 , 1 -bisphosphonic acid, 

(7) l-hydroxy-2-(3-pyridyl)ethylidene-l,l-bisphosphonic acid, ^ 

(8) 4-(hydroxymethylene-l,l-bisphosphonic acid)piperidine, 

(9) (l-hydroxyethylidene)-bisphosphonate, 

(10) (dichloromethylene)-bisphosphonate, 

(11) [1 -hydroxy-2-imidazopyridin-(l ,2-a)-3-ylethylidene] bisphosphonate, 

(12) (6-amino-l-hydroxyhexyUdene)bisphosphonate, and 

(13) [l-hydroxy-2-(lH-imidazole-l-yl)ethylidene]bisphosphonate; 

the antiestrogen or selective estrogen receptor modulator is selected from: raloxifene, 
clomiphene, zuclomiphene, enclomiphene, nafoxidene, CI-680, CI-628, CN-55,945-27, 
Mer-25, U-11, 555A, U-IOOA tamoxifen, lasofoxifene, toremifene, azoixifene, EM-800, 
EM-652, TSE 424, droloxifene, idoxifene, and levormeloxifene; 
the osteoclast integrin inhibitor is selected from an alphavbetaS inhibitor or nodxed 
alphaybetas and alphaybetas inhibitor; 
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(e) the HMG-CoA reductase inhibitor is selected from lovastatin, simvastatin, dihydroxy- 
open acid simvastatin, pravastatin, fluvastatin, atorvastatin, cerivastatin, rosuvastatin, 
pitavastatin, and nisvastatin; 

(f) calcitonin is salmon calcitonin admininstered as a nasal spray; 

(g) bone morphogenic protein is selected from BMP 2, BMP 3, BMP 5, BMP 6, BMP 7, 
TGF beta, and GDF5; 

(h) insulin-Uke growth factor is selected from IGF I and IGF H alone or in combination with 
IGF binding protein 3; 

(i) the prostaglandin derivative is selected from agonists of prostaglandin receptor EPl, EP2, 
EP4, FP, and IP; 

(j) the fibroblast growth factor is selected from aFGF and bFGF; 

(k) parathyroid hormone or parathyroid hormone analog is selected from parathyroid 

hormone subcutaneous injection, human PTH, 1-84, 1-34 and other partial sequences. 

native or with substitutions; 

a) vitamin Dor vitamin D derivative is selected from: natural vitamin D, 25-OH-vitamin 
D3, la,25(OH)2 vitamin D3, lo6-OH-vitamin D3, la-OH-vitamin D2, 
dihydrotachysterol, 26,27-F6-la,25(QH)2 vitamin D3, 19-nor-loe,25(OH)2 vitamin D3, 
22-oxacalcitriol, calcipotriol, la,25(OH)2-16-ene-23-yne-vitamin D3 (Ro 23-7553), 
EB1089, 20-epi-la,25(OH)2 vitamin D3, KH1060, ED71, lot,24(S)-(OH)2 vitamin DS, 
and la,24(R)-(OH)2 vitamin D3; 

(m) the dietary calcium supplement is selected from calcium carbonate, calcium citrate, and 
natural calcium salts; 

(n) the fluoride salts are selected from: sodium fluoride and monosodium fluoiophosphate 

(MFP); 

and pharmaceutically acceptable salts thereof. 

12. The method according to Claim 1 1 , additionally comprising the 

administration of 4-amino-l-hydroxybutyUdene-l,l-bisphosphonic acid monosodium salt, 
trihydrate. 

13. The method according to Claim 1 , additionally comprising the 

administration of 4-amino-l-hydroxybutylidene-l,l-bisphosphonic acid monosodium salt, 
trihydrate. 
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A compound of structural formula I: 




wherein: 

"b" is a single bond, and "a*' is a double bond; 
X is selected from: 

(A) -.C(O)-, 

(B) -C(0>0-, 

(C) -C(0)-N(R7>,and 

(D) -S(0)ns 
Rl is methyl; 

R2 is selected from: 

(A) aryl, substituted by one substituents selected from: 

(1) fluoro, 

(2) chloro, 

(3) bromo, 

(4) methyl, 

(5) methoxy, 

(6) ethoxy, 

(7) hydroxy, 

(8) trifluoromethyl, 

(9) trifluoromethoxy, and 

(10) acetyl;. 

(B) Ci.6 alkyl, unsubstituted or substituted with one or two substituents independently 
selected from: 

(1) fluoro, 

(2) chloro, 

(3) cyano, 

(4) methoxy, 

(5) hydroxy, and 
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(6) trifluoromethyl; 

(C) ' trifluoromethyl; 

(D) phenyl-Ci -6 alkyl-, wherein phenyl is unsubstituted or substituted with one or two 
substituents independently selected from: 

5 (1) halogen, 

(2) methyl, 

(3) Ci.2alkoxy, 

(4) hydroxy, 

(5) nitro, 

10 (6) trifluoromethyl, and 

(7) trifluoromethbxy;. 

(E) C2.3 alkenyl; 

(P) phenyl Caalkenyl, wherein phenyl is unsubstituted or substituted with a substituent 
selected from: 
15 (1) halogen, 

(2) methyl, and 

(3) trifluoromethyl. 

(G) cycloheteroalkyl, either unsubstituted or substituted with one or two substituents selected 

from: 

20 (1) fluoro, 

(2) phenyl, 

(3) C1.4 alkyl, 

(4) C1.3 alkoxy, 

(5) hydroxy, 

25 (6) trifluoromethyl, 

(7) 0x0,. and 

(8) spiro C3.8 cycloalkyl; 

provided that any heteroatom substituent is bonded to a carbon atom in the cycloheteroalkyl ring; 
R3 is hydrogen; 
30 R4 and r5 are each hydrogen; 
R6 is hydrogen; 
R7 is hydrogen, 
nis 2; 

and pharmaceutically acceptable salts thereof. 

35 
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15. A compound selected fix)m: 

(1) 4-methyl-173-(2-trifluoK)methylbenzamido)-4-aza-50fr-androst-l-ene-3-one; 

(2) 4-methyl-173K3-trifluoromethylbenzamido)-4-aza-5a-androst-l-ene-3-one;* 

(3) 4-methyl-17PK2-inethoxybenzanudo)-4-aza-5oc.andiost-l-ene-3-one; 

(4) 4-methyl-173-(3-niethoxybenzamido)-4-aza-5arandrost-l-ene-3-one; 

(5) 4-methyl-17p-(4-methoxybenzamido)-4-aza-5a-androst-l-ene-3-one; 

(6) 4-methyl-173-(4-cyanobenzamido)-4-aza-5a-androst-l-ene-3-one; 

(7) 4-methyl-17M2-chloro-pyrid-3-yl-amido)-4-aza-5a-androst-l-en^3-one; 

(8) 4-methyl-173-(pyrid-2-yl-ainido)-4-aza-5a-androst-l-ene-3-one; 

(9) 4-inethyl-17p-(pyrid-4-yl-amido)-4-aza-5a-androst-l-ene-3-one;' 

(10) 4-methyl-17M4Kcarboxymethyl)benzaimdo)-4-aza-5a-androst-l-ene-3-one; 

(11) 4-niethyl-17p-(pyrid-3-yl-ainido)-4-a2a-5a-androst-l-ene-3-one; 

(12) 4-methyI-17p-(2-fluorobenzamido)-4-aza-5a-androst-l-ene-3-one; 

(13) 4-methyI-173-(3-fluoiobenzamidoH-aza-5araiidrost-l-ene-3-one; 

(14) 4-methyH73-(4-fluoiobenzamido)-4-a2a-5a-andiost-l-ene-3.one; 

(15) 4-inethyl-17M2,4-difluoiobenzamido)-4-aza-5a-andn>st-l-ene-3-one; 

(16) 4-methyI-173-(4-cWorobutyramido)-4-aza-5a-aiidrost-l-ene-3-one; 

(17) 4-methyl-17pK4-bromobutyrainido)-4-a2a-5a-androst-l-ene-3-one; 

(18) Carbamic acid, [(5a.l7P)-3-oxo-4.methyl-azaandrost.l-ene-17-yl]- 2-hromoethyl ester 

(19) 4-methyl-17p-(2-methylpropaimdo)-4-aza-5a-andiost-l-ene-3-one; 

(20) 4-methyl-17M2-methoxyacetamido)-4-aza-5oe.androst-l-ene-3-onL; 

(21) 4-inethyl-17P-(cyclopropamido)-4-aza-5a-andiost-l.ene-3-one; 

(22) 4-methyl-17P-(acetaiiiido)-4-aza-5a-androst-l-ene-3-one; 

(23) 4-methyl-17p-(tri£luoroacetamido)-4-aza-5a-androst-l-ene-3-one; 

(24) 4-methyl-17P-(3,33-trifluoropropionainido)-4-aza-5a-androst-l-^ne.3-one; 

(25) 4-methyl-17p-(2-cyanoacetamido)-4-aza-5a-androst-l-ene-3-one; 

(26) 4-methyl-17PK2-methyI-2-hydmxypropanudo)-4-aza-5a-androst-l-ene-^ 

(27) 4-methyl-17P-(thiazo-4-yl-amido)-4-aza-5a-androst-l-ene-3-one; 

(28) 4-methyI-17p-<pyriinid-2-yI-amido)-4-aza-5a-androst-l-ene-3-one; 

(29) 4-methyl-17P-(pyimiid-4-yl.ainido).4-aza-5a.androst-l-ene-3-one;' 

(30) 4-methyl-17P-(oxazo-5-yl-amido)-4.aza-5(X.andiost-l-ene-3-one; ' 

(31) 4-methyl-17P-<l.methyl-iimdazo-2-yl-amido)-l-aza-5ot.andro^^^ 

(32) 4-methyI-17PKfuran-3-yl-amido)^-aza-5ot.andro8t-l-ene-3-one; 

(33) 4-methyl-17P-(furan-2.yl-ainido)-4-aza-5(Xrandrost-l-ene-3-one,' 

(34) 4.methyI-17P-(thiophene-2-yl-anMdo)-4-aza-50Crandrost.l-ene-3^ne; 
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(35) 4-methyl-17Mthiophene-3-yI-amido)-4-aza-5cXrandrost-l-ene-3-one; 

(36) 4-methyi-173-(pyridazin-2-yl-amido)-4-aza-5a-andiost-l-ene-3-one;' 

(37) 4-methyl-17p-(5-methyl-pyridin-2-yl-amido)-4-aza-5a-androst-l-enU-one; 

(38) 4-methyl-17PK5K;Woro-pyridin.2-yI-ainido)-4-a2a-5a.androst-l-ene.3-^^^ 

(39) 4-methyl-17p-(quinoUne-2-yl-amido)-4-a2a-5a-androst-l-ene-3-one; 



(40) 4-methyI-17p-(quinoline-8-yl-amido)-4-aza-5anaiidiost-l-ene-3-one; 

(41) 4-methyl-173-(isoquinoUne-8-yI-an)ido)-4-a2a-5a-androst-l-ene-3-<^e; 

(42) 4-methyl-17p-(2-chlorobenzamido)-4-aza-5a-androst-l-ene-3-one; 

(43) 4-methyl-17|3-(3-chlorobenzamido)-4-a2a-5a-androst-l-ene-3-one! 
10 (44) 4-methyl-173-(4-chlorobenzaniido)-4-aza-5a-androst-l-ene.3-one;' 

(45) 4-methyl-17p-(formainido)-4-aza-5a-androst-l-ene-3-one; 

(46) 4-methyl-17P-[(2-trmuoromethylphenyl)acetaimdo]-4-aza-5a-an^^^^^ 

(47) 4-nM5thyl-17P-[(4-tpfluoromethyIphenyl)acetamido]-4-aza-5a-androst-l-^^^^ 

(48) 4-ine%l-17P-[(2.chlarophenyl)acetaimdo]-4-aza-5a-androst-l-ene-3-one- 
15 (49) 4-methyl-17M(3-chlorophenyl)acetaimdo].4-aza.5a-androst-l-ene-3^^^ 

(50) 4-methyl.l7P-[(4K;Worophenyl)acetamido]-4-aza.5(x.androst.l-ene-^^^^ 

(51) 4-methyl-17P-[(2.4-dichl0K)phenyl)acetaniido].4.aza-5a.androst-^ 

(52) 4-methyl-17P-[(3-fluoiophenyl)acetaimdo]-4-a2a-5a.androst-l-ene-3-on^^ 

(53) 4-methyl-173-[(4-fIuorophenyl)acetamido]-4-aza-5a.androst-l^e-3-one- 
20 (54) 4-methyl-173-[(2-methoxyphen3d)acetaniido]-4-a2a-5(X.andiost-l-«^^^^ 

(55) 4-methyl-17p-[(3-methoxyphenyl)acetaimdo]-4-a2a-5arandiost-l-ene-3-one! 

(56) 4-methyl-173-[(2,5-dimethoxyphenyl)acetaimdo]-4-aza-5arandn>st-l-^^^ 

(57) 4-methyl-173-[(3,5-dmuorophenyl)acetamido]-4-a2a-5a.andK>st-l-ene-3-c>ne; 

(58) 4-methyl-17P-[(3-nitrophenyl)acetaimdo]-4-aza-5a-androst-l-ene-3-one- 
25 (59) 4-methyl-17p-(tetrahydrofuran-2-yl-amido)-4-aza-5a-androst-l-ene-3-^^^^^ 

(60) 4-mefliyl-17PKtetrahydrofuran-3-yl.amido)-4-aza-5a-androst-l-ene-3 

(61) 4-methyl-17M4-ethyl-pyridin-2-yl.ainido)-4-aza-5a.androst-l-ene-3-on^^^ 

(62) 4-methyl-17p-(3-methyl-pyridin-2-yl-arnido)-4-aza-5a-androst-l-ene-3-one; 

(63) 4-methyl-173K3-biomo-pyridin-2-yl-amido)-4-a2a-5a-androst-l-ene-3-on^ 
30 (64) 4-methyI.173-(4-bromo-pyridin-2-yI.anudo)-4-aza-5a-androst-l-ene-3-one! 

(65) 4-methyl.l7M(2-phenylcyclopropyl)anudo]-4-aza-5a-androst-l-ene-3-one' 

(66) 4-melhyl-17P-[(2-fluorophenyl)acetarQido].4-aza-5a-androst-l-ene-3-one; ' 

(67) 4-methyl-17P-[(pyrid-2.yl)acetaniido3-4-aza-5cerandrost-l-ene.3-one- 

(68) 4-methyl-17M(pyrid-3-yl)acetaimdo]-4-a2a-5o^andK)st.l-en^3-one! 

35 (69) 4.methyl.l7P-[(4-methoxyphenyl)acetainido]-4-aza-5oe.andiost-l-en^3^^^ 
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(70) 4-methyl-17M3-(2-fluorophenyl)propionamido]-4-a2a-5a-androst-l-ene-3-^^^ 

(71) 4-methyl-173-[3-<4-fluc)rophenyl)propionanndo]-4-aza-5a-androst-l-en^^ 

(72) 4-methyI-17P-[3-(4-rifluoromethylphenyl)propionamido]-4-aza-5oe.an^^ one; 

(73) 4-me%l-173-[3-(2-cWorophenyl)propionamido]-4-aza-5ot-androst-l-ene-3-one; 
5 (74) 4-methyl.l7P-[3-(3-cWorophenyl)propionaimdo]-4-aza-5arandiost-l-ene-3-one;' 

(75) 4-methyl-17P-[3-(4-cWorophenyl)propionamido]-4-aza-5arandiost-l.ene-3-one,* 

(76) 4-methyl-17p-[2-trifluoromethylcinnaniido]-4-aza-5a-androst-l-ene-3-one; 

(77) 4-methyl-17P-[2-chlorocinnamido]-4-aza-5a-androst-l-ene-3-one; 

(78) 4-methyl-17p-[2-fluorocinnamido]-4-aza-5a-androst-l-ene-3-one; 

10 (79) 4-methyl-17p-[4-(2.5-dichlorophenyl)butanamido]-4-aza-5a-androst-l-ene-3-one; 

(80) 4-methyl-17P-[4-(2-mtrophenyl)butanamido]-4-aza-5a-androst-l-ene-3-one; 

(81) 4-methyl-17P-[4-(3,4-dimethoxyphenyl)butanamido]-4-aza-5arandrost-l-enU-one; 

(82) 4-methyl-17p-[propionaiiiido]-4-aza-5a-androst-l-ene-3-one; 

(83) 4-methyl-17p-[butyrainido]-4-aza-5c^androst-l-ene-3-one; 

15 (84) • 4-methyl-17p-[(2-methyl)cyclopropamido]-4-a2a-506-androst-l-ene-3-one; 

(85) Carbamic add, [(5oe.l7P)-3-oxo-4-methyl-a2aandrost-l^ne-17-yl]-phenyl ester; 

(86) Carbamic acid, [(5a,17P).3-oxo-4.methyl-azaandrost-l-ene-17-yl]-4^hlorophenyl ester, 

(87) Carbamic acid. [(5(X,17P)-3-oxo-4-methyl.azaandtost-l-ene-17-yl]-4-nitrophenyl ester; ' 

(88) Carbamic acid, K5a.l7P)-3-oxo-4-methyI.a2aandrost-l-ene-17-yl]-4-methylphenyl ester; 
20 (89) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-azaandrDst.l-ene-17-yl]-4-hromophenyl ester; 

(90) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-4-fluorophenyl ester,' 

(91) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-4-methoxophenyl ester; 

(92) Carbamic acid, t(5a,17P)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-2-mtrophenyl ester. 

(93) Carbamic acid, [(5a.l7p)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-3-naphthyl ester, 
25 (94) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-3- 

trifluoromethylphenyl ester; 

(95) Carbamic acid, [(5a.l7p)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-ethyI ester; 

(96) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-benzyl ester; 

(97) Carbamic acid, ((5a.l7P)-3-oxo-4-methyl-a2aandrost-i.ene-17-yl]-2,2.2-trifluoroethyl 
30 estei; 

(98) Carbamic acid. [(5ot.l7P)-3-oxo-4-methyl-azaandrost.l.ene-17-yl]-2-methoxyethyl ester; 

(99) Carbamic acid. K5ce.l7P)-3-oxo-4-methyl-a2aandiost-l-ene-17-yl]-(2.2-dimethylpropy) ' 
ester; 

(100) Carbamic acid. [(5a.l7P)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-2-fluoroethyI ester; 
35 (101) Caibamic acid. [(5a.l7p)-3-oxo-4-methyl.azaandiDst-l-ene-17-yl]-allyl ester, 
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(102) Carbamic acid. [(5(X.17P).3-oxo-4-methyl-azaandn>st-l.ene-17-yl].methyl ester- 

(103) Carbamic acid, [(5a,17p)-3-oxo-^methyl-azaandiost-l-ene-17-yl]-l-propynoic ester; 

(104) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-(2-methyl-2-bulyl) 
ester; 

(105) Carbamic acid, [(5a,17p)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-2- 
(trifluoromethyl)phenyl ester; 

(106) Carbamic acid, [(5a,17p)-3-oxo-4-methyI-a2aandrost-l-ene-17-yl]-4. 
(trifluoromethyl)phenyl ester; 

(107) Carbamic acid, [(5a,17p)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-2-fluorophenyl ester 

(108) Carbamic acid, [(5a,17p)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-3-fluorophenyl ester; 

(109) Carbamic acid, [(5<x,17p)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-(2-hydroxy-l-ethyl) ' 
ester; 

(110) Carbamic acid. [(5ocl7P).3-ox<M-methyI-azaandrost-l-ene-17-yl]-2-methoxyphenyl ester; 

(111) Carbamic add, [(5a.l7p)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-3-methoxyphenyl ester 

(112) Carbamic acid, [(5ocl7P)-3-ox<>4-methyl-a2aandn)st-l-ene.l7-yl]-2-ethoxyphenyl ester- 

(113) Carbamic add, [(5a,17P)-3-oxcM-methy]-azaandrost-l-ene-17-yl]-3-ethoxyphenyl ester; 

(114) Carbamic acid, [(5cx,17P>3-oxo-4-methyl-a2aandrost-l.ene-17-yl]-4-ethoxyphenyl ester; 

(115) Carbamic acid, [(5a,17P).3-oxo-4-methyl-a2aandrost-l.ene-17-yl]-4-cWorophenyl ester. 

(116) Carbamic acid, [(5ocl7P).3-oxo-4-methyI-azaandn>8t-l-ene^l7-yl]-3-chlorophenyl ester' 
20 (117) Carbamic add, [(5a,17P)-3-oxo-4-methyl-azaandtost-l-ene-17-yl]-3- 

(trifluoromethoxy)phenyl ester; 

(118) Carbamic add, [(5a,17P)-3-oxo-4-methyI-azaandrost-l-ene-17-yl]-4- 
(trifluoromethoxy)phenyl ester; 

(119) Carbamic add, [(5a,17p)-3-oxo-4-methyl-azaandrost-l-ene-17-yI]-2-propyI ester; 

(120) Carbamic add, [(5a.l7P)-3-oxo-4-methyl-a2aandrost.l.ene-17-yl]-l-propyl ester;' 

(121) Carbamic add, [(5a,17P)-3-oxo-4-methyl-a2aandrost-l-ene-17-yl]-l-butyl ester; ' 

(122) Carbamic acid, [(5a,17P)-3-oxo-4-methyl-azaandrost-l-ene-17-yl]-l-hexyl ester. 

(123) 4-methyl-17P-(phenylsulfonamido)-4-aza-5a-androst-l-ene-3-one; 

(124) 4-methyl-17p-(2-trifluoromethylphenylsuIfonamido)-4-aza-5a-androst-l-e^^^^ 

(125) 4-methyl-17pK3-trifluoromethyIphenyIsuIfonamido)-4-aza-5a-androst-l-ene-3-one! 

(126) 4-methyl-17P-(2K:hlorophenylsulfonainido)-4-aza-5a.androst-l-ene-3-one; 

(127) 4-methyl-17P-(3-chlorophenylsulfonamido)-4-aza-5cXrandrost-l-ene-3-one; 

(128) 4-methyI-17p-(2-trifluoiomethoxyphenylsulfonamido)-4-a2a-5a.androst-l^ne^ 

(129) 4-methyl-17P-(2-cyanophenyl8ulfonamido)-4-aza-5ofr.androst-l-ene-3-one; 
35 (130) 4-methyl-17P-(4-methoxyphenylsulfonamido)-4-aza-5arandrost-l-ene-3K^n^ 



25 
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(131) 4-methyl-17P-(3-bromo-5-methoxyphenyIsulfonaimdo)-4.aza-5(x.andro^^^ 

(132) 4-methyl-17P<8-quinolylsulfonamido)-4-a2a-5a-androst-l-ene-3-one; 

(133) 4-methyl-17p-(3-cyanophenylsulfonamido)-4-aza-5a-andxost-l-ene-3-one; 

(134) 4-methyl-17PK4-cWorophenylsuIfonamido)-4-aza-5a-andiost-l.ene-3-one;' 

(135) 4-methyl-173-[(2-me%lsufonyl)phenyl]sulfonaimdo)-4-aza-5o^androst-l4ne-3-one; 

(136) N-[(5a,17P)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl]-N'- phenyl urea; 

(137) N-[(5a,17P)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl]-N'- (2-trifluoromethyl)phenyl urea; 

(138) N.[(5a,17P)-4-methyl-3-oxo-4-azaandrost-l-en-17-yI]-N'- (3-trifluoroinethyl)phenyl urea; 

(139) N-[(5a,17P)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl]-N'- 3-chlorophenyl urea; 

(140) N-[(5a,17P)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl]-N'- (4-chIoro-2- 
trifluoromethylphenyl) urea; 

(141) N-[(5a.l7P)-4-methyI-3-oxo-4-azaandrost-l-en-17-yl]-N'- 3-acetylphenyl urea; 

(142) N-[(5a,17P)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl]-N'- (5-chloro-2- 
trifluoromethylphenyl) urea; 

(143) N-[(5a,17P)-4-inethyl-3-oxo-4-azaandrost-l^-17-yl]-N'. (2.4-[bistrifluoromethyl]phenyl) 

urea; 



(144) N-[(5a,17P)-4-methyl-3-oxo-t-azaandrost-l-en-17-yl].N'- (3,4-difluorophenyl) urea; 

(145) N-[(5a,17P)-4-methyl-3-oxo-4-azaandiost-l^n-17-yl]-N'- (2.3-dichlorophenyl) urea; 

(146) N-[(5a,17P)-4-inethyl-3-oxo-4-azaandrost-l-en-17-yl]-N'- (2.4-dichlorophenyl) urea- 
20 (147) N-[(5ia70)-4-inethyl-3-oxo-4-a2aandix,st-l-en-17.yl]-N'-(3,4-dicWorop^ 

(148) N-[(5I,17e)-4-methyl-3-oxo-4-azaandrost-l^n-17-yl]-N'-2-chlorophenyI) urea; 

(149) N-[(5I,17^)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl]-N'- (2-chloro-5- 
trifluoromethylphenyl) urea; 

(150) N-[(5I,17i&)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl]-N'- (4-chloro-3- 
25 trifluoromethylphenyl) urea; 

(151) N-[(5I47e)^methyl-3-oxo-4-a2aandrost-l-en-17-yl]-N^(4-trifluoromethyl^^^^ urea; 

(152) N-[(5ia7«)^nicthyl.3-oxo^azaandrost-l-en-17-yl]-NK23-dimethyIpheny) uiea; 

(153) N-[(5I,17«)-4-methyl-3-oxo-4-azaandrost-l^n-17-yl]-N'-methyl urea; 

(154) N-[(5I.17«)-4-inethyl-3-oxo-4-a2aandrost-l-en-17-yl]-N'-ethyl urea; ' 

(155) N-[(5I,17«)-4-methyl-3-oxo-4-azaandrost-l.en-17-yl]-N'-dimethyI ilrea; 

(156) N-[(5I,17^)-4-methyl-3-oxo-4.azaandrost-l-en-17-yl]-N'-diethyl urea; 

(157) N-[(5I,17e)-4-methyl-3-oxo-4-azaandrost-l-en-17-yl] urea; 
and phannaceutically acceptable salts fliereof. 
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16. A composition comprising a compound according to Claim 14 and a 
pharmaceutically acceptable carrier. 

17. The composition according to Claim 16 additionally comprising a bone- 
strengthening agent selected from: 



(a) 


estrogen or an estro&en derivative alonft or in mmfiirisitirfcTi witv* q •nT*AnAc*4^<n ^v*. «««^««.a«4>:«* 
o uwAVduvi^y oavuic ui lu ciJiiiuiiiau.on wiui a progesun or progestin 




derivative, 


(b) 


a bisphosphonate, 


(c) 


an antiestrosen or a selective e^trncypn r<»r#*ntn-r mrtHniofrkf- 


(d) 


an osteoclast integrin inhibitor. 


(e) 


a cathepsin K inhibitor. 


(f) 


an HMG-CoA reductase inhibitor. 


(g) 


an osteoclast vacuolar ATPase inhibitor 


(h) 


an antagonist of VEGF bindinfir to osteoclast rerpntnrQ 


(i) 


a peroxisome proliferator-activated rerpntnr v 


(j) 


calcitonin. 


(fc) 


a calcium receotor antamnist 


(1) 


parathvroid hormone 


(m) . 


a growth hormone secreta^oone 


(n) 


human growth hormone. 


(o) 


insulin-like growth factor. 


(P) 


a P-38 protein kinase inhibitor. 


(q) 


bone morphogenic protein, 


(r) 


an inhibitor of BMP antagonism. 


(s) 


a prostaglandin derivative. 


(t) 


vitamin D or vitamin D derivative. 


(u) 


vitamin K or vitamin K derivative. 


(V) 


ipriflavone. 


(w) 


fluoride salts, and 


(X) 


dietary calcium supplement 



18. The pharmaceutical composition according to Claim 16, additionally 
comprising 4-amino-l-hydroxybutyKdene-l,l-bisphosphomc acid monosodium salt, trihydrate. 
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19. The use of a compound of structural fonnula I: 

„ N-X— 




wherein: 

"a" and 'V are independently selected firom a single bond and a double bond; 
5 X is selected from: 

(A) .C(OK 

(B) -C(0)-0-, 

(C) -C(0)-N(R7)-,and 

(D) -S(0)n-; 
10 R1 is selected from: 

(A) Ci-3 alkyl, 

(B) C2-3 alkenyl, 

(C) C3-6 cycloalkyl, 

(D) Ci-3 alkyl wherein one or more of the hydrogen atoms has been replaced with a 
15 fluorine atom, 

(E) aryl, and 

(F) aryl-Ci-3 alkyl; 
- r2 is selected from: 

(A) aryl, either unsubstituted or substituted with one to three substituents selected 



20 


£com: 






(1) 


halogen. 




(2) 


aiyl. 




(3) 


Ci-8 alkyl. 




(4) 


C3-8 cycloalkyl. 


25 


(5) 


C3-8 cycloheteroalkyl. 




(6) 


aryl Ci-6alkyl, 




(7) 


amino Co-6alkyl, 




(8) 


Ci-6 alkylamino Co-6alkyl, 




(9) 


(Ci-6 alkyl)2amino Co-6alkyl, 
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(10) aryl Co-6 alkylamino Co-6alkyl, 

(1 1) (aryl Co-6 alkyl)2amino Co_6alkyl, 

(12) Ci-6 alkylthio, 

(13) aryl Co-6alkylthio, 

(14) Ci-6 alkylsulfinyl, 

(15) aryl Co-6alkylsulfinyl, 

(16) Ci-6 alkylsulfonyl, 

(17) aryl Co-6alkylsulfonyl, 

(18) Ci.6 alkoxy Co-6alkyl, 

(19) aryl Co-6 alkoxy Co-6alkyl, 

(20) hydroxycarbonyl Co-6alkyl, 

(21) Ci-6 alkoxycarbonyl C0-6alkyl, 

(22) aryl Co-6 alkoxycarbonyl Co-6alkyl, 

(23) hydroxycarbonyl Ci.6 alkyloxy, 

(24) hydroxy Co-6alkyl, 

(25) cyano, 

(26) nitro, 

(27) perfluoroCi^kyl, 

(28) periluoroCi-4alkoxy, 

(29) Ci-6 alkylcarbonyloxy, 

(30) aryl Co-6alkylcarbonyloxy, 

(31) alkyl Ci-g carbonylamino, 

(32) aryl Co-6 alkylcarbonylamino, 

(33) Ci-6 alkylsulfonylamino, 

(34) aryl Co-6alkylsvafonylainino, 

(35) Cl-6 alkoxycarbonylamino, 

(36) aryl Cq^ alkoxycarbonylamino, 

(37) Ci^alkylaminocarbonylamino, 

(38) aryl Co-ealkylaminocaibonylamino, 

(39) (Ci.6alkyl)2 aminocarbonylamino, 

(40) (aryl C0-6alkyl)2 aminocarbonylamino, 

(41) (Ci^alkyl)2 aminocarbonyloxy, 

(42) Co-6 alkyl carbonyl C 0-6 alkyl, 

(43) aryl CO-6 allqrl caibonyl C 0-6 alkyl, and 

(44) (aryl Co-6allg^l)2 aminocarbonyloxy; 
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(B) Ci-8 alkyl, unsubstituted or substituted with one to three substituents 
independently selected from: 







naiogen. 








5 








\^) 








amino. 






r^l JilVvlfimiTin 




(7) 




10 








(9) 


farvl Co ^ alkvnoamino 

\**'-J'* ^^w~vJ **JJVjr A p /f** 1 1 1 1 A A V » 




(10) 


alkvlthio 




CID 


€11. J X QCll,A.jr A UUU J 




(12) 


dl alkvlsnlfinvl 


15 


(13) 


arvl Co-i^alkvlsulfinvl 




(14) 


Ci -fi alkvlsulfonvl. 




(15) 


arvl Co-fialkvlsulfonvl 




Q6) 

\xyjj 


Ci #x allcoxv 




\^ 'J 




20 




iiy uroAyc/aTDony X , 






v^x~0 **JJ^v-»'V.jri^<i>L«JiJiiyij 




C20) 






(21) 








hydroxy. 






cyano. 






mtro. 






per ijiuurov--' j -/{.aJiKyi, 




(26) 


perfluoroCi-4alkoxy, 




(27) 


oxo. 


30 


(28) 


Ci-g alkylcarbonyloxy. 




(29) 


aryl Co-6alkylcarbonyloxy, 




(30) 


alkyl Ci^6 carbonylanMno, 




(31) 


aryl Co-6 alkylcarbonylamino. 




(32) 


Ci-6 allQ^lsulfonylamino, 


35 


(33) 


aryl Co-6alkylsulfonylamino, 
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(34) Ci-6 alkoxycarbonylainino, 

(35) aryl Co-6 alkoxycarbonylainino, 

(36) C 1 -ealkylaminocarbonylamino, 

(37) aryl Co-6alkylaminocarbonylamino, 
(3 8) (C 1 -6alkyl)2 anainocarbonylamino, 

(39) (aryl Co-6alkyl)2 aminocarbonylamino, 

(40) (Ci-6alkyl)2 aminocarbonyloxy, 

(41) (aryl Co-.6alkyl)2 aminocarbonyloxy, and 

(42) spiro-C3-8cycloalkyl; 

(C) perfluoroC i -6 alkyl, 

(D) aryl-Ci-6 alkyl-, wherein aryl is unsubstituted or substituted with 1 to 3 
substituents independently selected from: 



(1) 


halogen 


(2) 


Ci-g alkyl. 


(3) 


C3-8 cycloalkyl. 


(4") 


arvl 


(5) 


aryl Ci-'^ alkvK 


(6) 


amino. 


(7) 


amino Ci.6 alkyl-. 


(8) 


Cl-3 acylamino. 


(9) 


Ci-3 acylamino Ci-6 sikyl. 


(10) 


Ci-6 alkylamino. 


(11) 


Ci-6 alkylamino Ci_6 alkyl. 


(12) 


di(Cl-6) alkylamino. 


(13) 


cii(Ci.6) alkylamino-Ci.6 alkyl. 


(14) 


Ci_4 alkoxy. 


(15) 


Ci-4 alkylthio. 


(16) 


Ci-4 allsylsulfinyl, 


(17) 


Ci-4 alkylsulfonyl. 


(18) 


Ci-4 alkoxy Ci_6 alkyl. 


(19) 


hydroxycarbonyl. 


(20) 


hydroxycarbonyl Ci.6 alkyl. 


(21) 


Ci-5 alkoxycarbonyl. 


(22) 


Ci-3 alkoxycarbonyl Ci-e alkyl. 


(23) 


hydroxycarbonyl Ci-g alkyloxy. 
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(24) hydroxy, 

(25) hydroxy Ci^ alkyl, 

(26) cyano, 

(27) nitro, 

5 (28) trifluoromethyl, 

(29) trifluoromethoxy, 

(30) Ci-5 alkylcarbonyloxy; 

and wherein alkyl is substituted with one to three substituents selected from: 









10 


(2) 


C3-8 cycloalkvl. 




(3) 


C3-8 cycloheteroalkyl. 




(4) 






(5) 


Ci-5 alkylamino. 




(6) 


(Ci-6 alkyl)2amino. 


15 


(7) 


aryl Co-6 alkylamino. 




(8) 


(aryl C0.6 alkyl)2amino. 




(9) 


Ci-6 alkylthio, 




(10) 


aryl Co-6 alkylthio. 




(11) 


Ci-6 alkylsulfinyl. 


20 


(12) 


aryl Co-fialkylsulfinvL 




(13) 


Cl-f^ alkvlsulfonvl 




(14) 


aryl Co-6 alkylsulfonyl. 




(15) 


Ci-6 alkoxy, 




(16) 


aryl Co-6 alkoxy, 


25 


(17) 


hydroxycarbonyl. 




(18) 


Ci-6 alkoxycarbonyl. 




(19) 


aryl Co-6 alkoxycarbonyl, 




(20) 


hydroxycarbonyl C1.6 alkyloxy. 




(21) 


hydroxy. 


30 


(22) 


cyano. 




(23) 


nitro. 




(24) 


trifluoroalkyl. 




(25) 


trifluoroalkoxy. 




(26) 


0x0, 


35 


(27) 


Ci^ alkylcarbonyloxy. 



-155- 



wo 2004/100874 



PCT/US2004/013787 



(28) aryl Ct)-6 alkylcarbonyloxy, 

(29) Ci-e alkyl caibonylamino, 

(30) aryl Co-6 alkylcarbonylamino, 

(31) Ci-6 alkylsulfonylamino, 

(32) aryl Co-6 aUcylsulfonylamino, 

(33) Ci-6 alkoxycarbonylamino, 

(34) aryl Co-6 alkoxycarbonylamino, 

(35) Ci-6 alkylaminocarbonylamino, 

(36) aryl Co-6 alkylaminocarbonylamino, 

(37) (Ci-6 alkyl)2 

aminocarbonylamino, 

(38) (aryl CO-6 alkyl)2 aminocarbonylamino, 

(39) (Ci-e allcyl)2 aminocarbonyloxy, 

(40) (aiyl Co-6 alkyl)2 aminocarbonyloxy, and 

(41) spiro-Cs-g cycloalkyl; 

(E) C2.8 alkenyl, unsubstituted or substituted with one to three substituents 
independently selected from: 



(1) 


halogen. 


(2) 


Cl.8 alkyl. 


(3) 


C3-8 cycloalkyl. 


(4) 


C3-8 cycloheteroalkyl. 


(5) 


amino. 


(6) 


Ci_6 alkylamino, 


(7) 


(Ci-6 alkyl)2amino. 


(8) 


aryl Co-6 alkylamino. 


(9) 


(aryl Co-6 alkyl)2amino. 


(10) 


C1.6 alkylthio. 


(11) 


aryl Co-ealkylthio, 


(12) 


Ci-6 alkylsulfinyl. 


(13) 


aiyl Co-6alkylsuIiinyl, 


(14) 


C1.6 alkylsulfonyl. 


(15) 


aryl Co-6alkylsulfonyl, 


(16) 


Ci_(5 alkoxy. 


(17) 


aryl Cq^ alkoxy. 


(18) 


hydroxycarbonyl. 


(19) 


Ci_6 alkoxycarbonyl. 
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(20) aryl Co-6 alkoxycarbonyl, 

(21) hydroxycarbonyl Ci-6 alkyloxy, 

(22) hydroxy, 

(23) cyano, 

(24) nitro, 

(25) perfluoroCi.4alkyl, 

(26) perfluoroCi^alkoxy, 

(27) oxo, 

(28) C 1 -6 alkylcarbonyloxy , 

(29) aryl Co-6alkylcarbonyloxy, 

(30) alkyl Ci-6 carbonylamino, 

(31) aryl Co.6 alkylcarbonylamino, 

(32) Ci-6 alkylsulfonylamino, 

(33) aryl Co-ealkylsulfonylaiiuno, 

(34) Ci-6 alkoxycarbonylamino, 

(35) aryl Co-6 alkoxycarbonylamino, 

(36) Ci-galkylaminocarbonylainino, 

(37) aryl Co-6alkylaininocarbonylainino, 

(38) (Ci.6aUcyl)2 aminocarbonylamino, 

(39) (aryl Co-6alkyl)2 aminocarbonylamino, 

(40) (Ci-6alkyl)2 aminocarbonyloxy, 

(41) (aryl Co-6alkyl)2 aminocarbonyloxy, and 

(42) spiro-C3-8cycloalkyl; 

(F) aryl C2-8 alkenyl, wherein aryl is unsubstituted or substituted with one to three 
substituents independently selected from: 



(1) 


halogen. 


(2) 


Ci_8 alkyl. 


(3) 


C3.8 cycloalkyl, 


(4) 


aryl, 


(5) 


aryl Cl_3 allqrl-. 


(6) 


amino. 


(7) 


amino Ci-6 alkyl-. 


(8) 


Ci-3 acylamino. 


(9) 


C1.3 acylamino Ci-6 alkyl. 


(10) 


Ci_6 alkylamino. 



-157- 



wo 2004/100874 



PCT/US2004/013787 



(1 1) Ci-6 alkylamino Ci-6 alkyl, 

(12) di(Ci.6) alkylamino, 

(13) di(Ci-6) alkylamino-Ci^ alkyl, 

(14) Ci-4 alkoxy, 

(15) Ci-4 alkylthio, 

(16) Ci^ alkylsulfmyl, 

(17) Ci-4 alkylsulfonyl, 

(18) Ci^ alkoxy Ci.6 alkyl, 

(19) hydroxycarbonyl, 

(20) hydroxycarbonyl Ci-g alkyl, 

(21) Ci_5 alkoxycarbonyl, 

(22) Ci-s alkoxycarbonyl Ci-6 alkyl, 

(23) hydroxycarbonyl Ci_6 alkyloxy, 

(24) hydroxy, 

(25) hydroxy Ci-6 alkyl, 

(26) cyano, 

(27) nitro, 

(28) trifluoromethyl, 

(29) trifluoromethoxy, and 

(30) Ci_5 alkylcarbonyloxy; 

(G) C3_8 cycloalkyl, either unsubstituted or substituted with one to 3 substituents 



selected from: 


(1) 


halogCT, 


(2) 


aryl. 


(3) 


Ci-g alkyl. 


(4) 


C3-8 cycloalkyl. 


(5) 


C3.8 cycloheteroalkyl. 


(6) 


aryl Ci-galkyl, 


(7) 


amino Co-6alkyl, 


(8) 


Ci_6 alkylamino Co_6al]syl, 


(9) 


(Ci-6 alkyl)2amino CQ-galkyl, 


(10) 


aryl Co-6 alkylamino Co-6alkyl, 


(11) 


(aryl Co-6 alkyl)2amino Co-6alkyl, 


(12) 


Ci-g alkylthio. 


(13) 


aryl Co.6alkylthio, 
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(14) Ci-6 alkylsulfinyl, 

(15) aryl Co-6alkylsulfinyl, 

(16) Ci-6 alkylsulfonyl, 

(17) aryl Co-6alkylsulfonyl, 

(18) Ci.6alkoxyCo-6alkyl, 

(19) aryl Co-6 alkoxy Co-6alkyl, 

(20) hydroxycarbonyl Co-6alkyl, 

(21) Ci.6 alkoxycarbonyl Co-6alkyl, 

(22) aryl Co-6 alkoxycarbonyl Co-6alkyl, 

(23) hydroxycarbonyl Ci.6 alkyloxy, 

(24) hydroxy Co-6alkyl, 

(25) cyano, 

(26) nitre, 

(27) peifluoroCi.4alkyl, 

(28) perfluoroCi.4aIkoxy, 

(29) oxo, 

(30) Ci_6 alkylcarbonyloxy, 

(31) aryl Co-6all<ylcarbonyloxy, 

(32) alkyl Ci-g carbonylamino, 

(33) aryl Co-6 alkylcarbonylamino, 

(34) Ci.6 alkylsulfonylamino, 

(35) aryl Co-6alkylsulfonylamino, 

(36) Ci.6 alkoxycarbonylamino, 

(37) aryl Co-6 alkoxycarbonylamino, 

(38) Ci-6alkylaimnocarbonylamino, 

(39) aryl Co-6alkylaminocarbonylamino, 

(40) (Ci_6alkyl)2 aminocarbonylamino, 

(41) (aryl Co-6alkyl)2 aminocarbonylamino, 

(42) (Ci-6allcyl)2 aminocarbonyloxy, 

(43) (aiyl Co-6alkyl)2 aminocarbonyloxy, 

(44) C 0-6 alkylcarbonly Co-6 alky, and 

(45) spiro-C3-8cycloalkyl; 

(H) cycloheteroalkyl, unsubstituted or substituted with one to three substituents 
selected from: 

(1) halogen. 
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(2) aryl, 

(3) Ci.8 alkyl, 

(4) C3-8 cycloalkyl, 

(5) C3-8 cycloheteroalkyl, 

(6) aryl Ci.6alkyl, 

(7) amino Co-6alkyl, 

(8) Ci-6 alkylamino Co-6alkyl, 

(9) (Ci-6 alkyl)2amino Co-6alkyl, 

(10) aryl Co-6 alkylamino Co-6alkyl, 

(1 1) (aryl Co-6 alkyl)2amino Co-6alkyl, 

(12) Ci-e alkylthio, 

(13) aryl Co^alkylthio, 

(14) Ci-e alkylsulfinyl, 

(15) aryl Co-6alkylsulfinyl, 

(16) Ci-6 alkylsulfonyl, 

(17) aryl Co-6alkylsulfonyl, 

(18) Ci-6 alkoxy Co-dalkyl, 

(19) aryl Co-6 alkoxy Co-galkyl, 

(20) hydroxycarbonyl Co-6alkyl, 

(21) Ci^ alkoxycarbonyl Co-6aUfyl, 

(22) aryl Co-6 alkoxycarbonyl Co-6alkyl, 

(23) hydroxycarbonyl Ci-g alkyloxy, 

(24) hydroxy Co-6alkyl, 

(25) cyano, 

(26) nitro, 

(27) perfluoroCi-4alkyl, 

(28) perfluoroCi^alkoxy, 

(29) 0x0, 

(30) Ci-6 alkylcarbonyloxy, 

(31) aryl Co-6alkylcarbonyloxy, 

(32) alkyl Ci_6 caibonylamino, 

(33) aryl Co-6 alkylcarbonylamino, 

(34) Ci-6 alkylsulfonylamino, 

(35) aryl Co-6alkylsulfonylamino, 

(36) Ci^ alkoxycarbonylamino. 
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(37) aryl Co-6 alkoxycarbonylamino, 

(38) Ci -6alkylaminocarbonylaimno, 

(39) aryl Co-6alkylaminocarbonylamino, 

(40) (Ci-6alkyl)2 aminocarbonylamino, 

5 (41) (aryl Co-6alkyl)2 aminocarbonylamino, 

(42) (Ci.6alkyl)2 aminocarbonyloxy, 

(43) (aryl Co-6alkyl)2 aminocarbonyloxy, and 

(44) spiro-C3-8cycloalkyl; 

provided that any heteroatom substituent is bonded to a carbon atom in the 

10 cycloheteroalkyl ring; 

R3 is selected from H, perfluoro Ci-s alkyl, and Ci-g alkyl, unsubstituted or substituted with 
one to three halogen atoms, or R2 and R3, together with the nitrogen atom, and the "X" moiety to 
which they are attached, form a 5- to 7-membered heterocyclic ring, optionally containing one or 
two additional heteroatoms selected from N, S, and O, optionally having one or more degrees of 

15 unsaturation, optionally fused to a e-membered heteroaromatic or aromatic ring, either 
unsubstituted or substituted with one to three substituents selected from: 





(1) 


halogen. 




(2) 


aryl. 




(3) 


Ci_8 alkyl. 


20 


(4) 


C3-8 cycloalkyl, 




(5) 


C3_8 cycloheteroalkyl, 




(6) 


aryl Ci.6alkyl. 




(7) 


amino Co-6alkyI, 




(8) 


Ci-6 alkylamino Co-6alkyl, 


25 


(9) 


(C1.6 alkyl)2amino Co-6alkyl, 




(10) 


aryl Co-6 alkylamino Co-6alkyl, 




(11) 


(aryl Co-6 alkyl)2amino Co.6alkyl, 




(12) 


Ci-6 alkylthio. 




(13) 


aryl Co.6al]^lthio, 


30 


(14) 


Ci-6 alkylsulfinyl. 




(15) 


aryl Co-6alkylsulfinyl, 




(16) 


C1.6 alkylsulfonyl. 




(17) 


aryl Co-6allqrlsulfonyl, 




(18) 


Ci-e alkoxy Co-6alkyl, 


35 


(19) 


aryl Co-6 alkoxy Co-6alkyl, 
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(20) hydroxycarbonyl Co-6alkyl, 

(21) Ci-6 alkoxycarbonyl Co-6alkyl, 

(22) aryl Co-6 alkoxycarbonyl Co-6alkyl, 

(23) hydroxycarbonyl Ci-g alkyloxy, 

(24) hydroxy C0-6alkyl, 

(25) cyano, 

(26) nitxo, 

(27) perfluoroCi^alkyl, 

(28) perfluoroCi^alkoxy, 

(29) oxo, 

(30) Ci_5 alkylcarbonyloxy, 

(31) aryl Co-6alkylcarbonyloxy, 

(32) Ci_6 allcyl carbonylamino, 

(33) aryl Co-6 alkylcaibonylamino, 

(34) Ci-6 alkylsulfonylamino, 

(35) aiyl Co^alkylsulfonylamino, 

(36) Ci-6 alkoxycarbonylamino, 

(37) aryl Co-6 alkoxycaibonylamino, 

(38) Ci^alkylaminocarbonylamino, 

(39) aryl Co-6alkylaminocarbonylamino, 

(40) (Ci.6alkyl)2 aminocarbonylamino, 

(41) (aryl Co-6alkyl)2 aminocaibonylamino, 

(42) (Ci.6alkyl)2 aminocarbonyloxy, 

(43) (aryl Co-6aIkyl)2 ammocarbonyloxy, and 

(44) spiro-C3-8cycloalkyl, 

provided that any heteroatom substituent is bonded to a carbon atom in the heterocyclic 
ring; 

R'* and R5 are each independently selected from 

(1) hydrogen, 

(2) halogen, 

(3) aryl, 

(4) Ci-8 alkyl, 

(5) C3.8 cycloalkyl, 

(6) C3-8 cycloheteroalkyl, 

(7) aiyl Ci^alkyl, 
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(8) amino Co-6alkyl, 

(9) Ci-6 alkylamino Co-6alkyl, 

(10) (Ci_6 alkyl)2amino Co-6alkyl, 

(1 1) aryl Co-6 alkylamino Co-6alkyl, 

(12) (aryl Co-6 alkyl)2amino Co-6alkyl, 

(13) Ci_6 alkylthio, 

(14) aryl Co-6alkylthio, 

(15) Ci.6 alkylsulfinyl, 

(16) aryl Co-6alkylsulfinyl, 

(17) Ci-6 alkylsulfonyl, 

(18) aryl Co-6alkylsulfonyl, 

(19) Ci_6 alkoxy Co-6alkyl, 

(20) aryl Co-6 alkoxy Co-6alkyl, 

(21) hydroxycaibonyl C0-6alkyl, 

(22) Ci-6 alkoxycarbonyl Co-6alkyl, 

(23) aryl Co-e alkoxycarbonyl Co-6aIkyl, 

(24) hydroxycaibonyl Ci-e alkyloxy, 

(25) hydroxy Co-6aIkyl, 

(26) cyano, 

(27) nitro, 

(28) peifluoroCi_4alkyl, 

(29) perfluoroCi^alkoxy, 

(30) Ci-6 alkylcarbonyloxy, 

(31) aryl C0-6alkylcarbonyloxy, 

(32) Ci-g alkylcarbonylamino, 

(33) aryl Co-6 alkylcarbonylamino, 

(34) Ci-6 alkylsulfonylamino, 

(35) aryl Co-6alkylsulfonylamino, 

(36) Ci_6 alkoxycarbonylamino, 

(37) aryl Co_6 alkoxycarbonylamino, 

(38) Ci-6alkylanainocarbonylamino, 

(39) aryl Co-6alkylaminocarbonylaniino, 

(40) (Ci^alkyl)2 aminocarbonylamino, 

(41) (aryl Co^alkyl)2 aminocarbonylamino, 

(42) (Ci_6allcyl)2 aminocarbonyloxy. 
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(43) (aryl Co-6aIkyl)2 aminocaibonyloxy, and 

(44) spiro-Cs-gcycloaUcyl; 

or, R4 and r5 together foim an oxo group or =CH-R6 or a spiro C 3.7 cycloallcyl ring 
substituted with R6; 
R6 is selected from hydrogen and C1.4 alkyl; 

R7 is selected from hydrogen, perfluoro Ci-s alkyl, and Ci-S alkyl. unsubstituted or substituted 

with one to three halogen atoms. 

n is selected from: 0, 1, and 2; 

and pharmaceutically acceptable salts thereof; 

for the preparation of a medicament useful for modulating the androgen receptor in a tissue 
selective manner in a patient in need of such modulation. 

20. The use according to Claim 19 wherein modulating the androgen receptor 
comprises agonizing the androgen receptor in a patient in need thereof. 

21. The use according to Claim 19 wherein modulating the androgen receptor 
is useful in treating a condition caused by androgen deficiency or which can be ameliorated by 
androgen administration selected from: osteoporosis, osteopenia, glucocoiticoid-induced 
osteoporosis, periodontal disease. HIV-wasting, cancer cachexia, bone fracture, bone damage 
foUowing bone reconstructive surgery, muscular dystrophies, saicopenia, frailty, aging skin, male 
hypogonadism, post-menopausal symptoms in women, female sexual dysfunction, prematu^ 
ovarian failure, autoimmune disease.atherosclerosis, hypercholesterolemia, hypea-lipidemia, 
aplastic anemia and other hematopoietic disorders, pancreatic cancer, renal cancer, arthritis'and 
joint repair. 
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